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IV PREFACE. 

orders ; all those given here are original, and only appear 
in their present form after repeated revision. Frequently 
no definite line of demarcation between allied groups exists, 
and exceptions occur to almost every character ; still it is 
difficult to devise a readier clue to classification. 

The genera have been selected either because they are the 
best known or are the most representative ; a few such with 
barbarous names I have omitted to cite, or have adopted 
later equivalents, they having no claim, in my opinion, to 
the protection of the law of priority. 



ADDITIONS AND COEBECTIONS. 

Page 29, line 17, for a pair read two or three. 

S3, „ 2, for Desmoticha read Desmosticha. 

36, „ 4, after Cestoda add (which have no digestive 
system). 

36, „ 4, offer Cephalobranchia omit the comma. 

36, „ 22, for A compound plant-like organism read Com- 
pound plant- like organisms. 

70, ,, 16, Demodox should be separated as a family, 
Demodicidee ; Simonea is perhaps synonymous 
with it. 

70. To the genera of Oribatidae add Phytotpus. 
104, line 11, after Cantharis add =Lytta. 

119, „ 17, for PleurophyllididsB read Pleuropbyllidiidee. 

120, „ 34, for Doliobidae read Doliidse. 
134. To the genera of Characinidae add Characinus. 
155, line 5, after Bamphodon add = Grypus. 
159, „ 1, for Gincinnurus read Cicinnurus. 
159, „ 4, omit Ghlamydodera. 
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N.B. — The star before the genus denotes that its species are 

extinct. 



Class™. 
Monera, 4. 
Foraminifera, 4. 
Amcebotdea, 5. 
Gregarinida, 6. 
Radiolaria, 6. 
Infusoria, 7. 
Spoil gi a, 10. 
Hjdroioa, 12 
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The Animal Kingdom is now divided into seven subkingdoms, 
or, if the Sponges are to be considered a subkingdom, into eight . 
They may be tabulated thus : — 

No body-cavity Protozoa. 

A body-cavity \Metazod\. 
Invertebrate. 

No intestinal canal Ccelenterata. 

An intestinal canal. 

More or less of a radiate structure Echinodermata. 

Structure never radiate. 

With legs, or, if without legs, ver- 
miform. 

Legs never jointed Vermes. 

Legsjointed Artiiropoda. 

Without legs, never vermiform Mollusca. 

Vertebrate Vertebrata. 

Prof. Huxley, in a paper read before the Linnean Society at 
the end of 1874, has foreshadowed a more complicated system - 
than is in vogue at present, when he states his belief that '* the 
progress of knowledge will eventually break down all sharp 
demarcations, and substitute series for divisions." His tabular 
arrangement of the animal kingdom, which I subjoin, points in 
the direction of the kind of change that may bo anticipated : — 

B 



" ANIMALIA. 
I. PROTOZOA. 

i. MONERA. 

Profamcebida. Protomonadida. Myxastrida. Foraminifera. 

ii. ENDOrLASTICA. 

Amcebidce. Infusoriaflagellata. Gregarinida. Acinetidce. 
hifusoria ciliata. Radiolaria. 

II. METAZOA. 

A. GA8TEBA 
i. POLYSTOMATA. 

Porifera (or Spongida). 

ii. MONOSTOMATA. 

1. Arch&ostomata. 

a. Scolecimorpha. b. Coelenterata. 

Rotifera. TurbeUaria. Hydrozoa. 

Trematoda. Actinozoa. 

Nematoidea. Hirudinea. (Ctetiophora). 

Oligochata. 

2. Deuterostomata. 

a. Schizocoela. b. Enteroocola. 
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Annelida Gephyrea(?). Brachiopoda. Enteropncusta, 

polychata. PoIyzoa('i). Chatognatka, 

Arthropoda. Mollusca. Echinodermata. 

c. Epicocla. 
Tunicata (or Aacidioida). 
Vertebrata. 
B. AeA8TREiE (provisionally). 

Cestoidea. Acantkocephala." 

Journ. Linn. Soc. xii. p. 226. 

This is, in some respects, a departure from the ' Classification 
of Animals' published in 1869, and repeated in some of our 
text-books since. The unnatural classes Annuloida, Annulosa, 
and Molluscoida are abolished, and Monera appears for the first 
time. There is, however, a complexity about the above table that 
makes it somewhat difficult to realize the relative importance of 
the various " series," and therefore making it less practical as a 
working system. It would be as well, perhaps, not to forget that 
" Nature is not so rigid a systematist as Man," and that what- 
ever characters may be adopted, exceptions are constantly occur- 
ring, and must bo taken into account in any classification. At 
present, the tendency is to give, in a classificatory point of view, 
undue importance to such exceptional forms. 



SubkiDgdom I. PROTOZOA. 

ACRITA. 

Minute, nearly structureless animals, composed of a gelatinous 
matter [sarcode], and not developing true layers. Reproduction 
by fission and by segmentation of the sarcode. 

The Protozoa diner from the rest of the animal kingdom ir 
that they present no structural elements, or, even if they possess 
distinct cells, these cells do not develop into tissues. In the 
Monera and the Foraminifera there is no nucleus, although in 
some of the latter it has been recognized in an indistinct state. 
In all other Protozoa there is a nucleus [=endopkst, Huxley]. 

In the absence of a nervous system, and in its inherent self- 
acting power, Bowerbank suggests the hypothesis that the sarcode 
may be a diffused form of nervous matter. 

Certain organisms found on Algae and aquatic mosses have been 
separated as a class under the name of Labyrinthuleae. They 
consist mainly of a central mass, emitting a network of filaments. 
They appear to be related to Uie Diatomacea) : but very little is 
knoWnofthem. 

In 1859, Owen (Encycl. Brit.) introduced a "kingdom" 
Protozoa, including Diatoinacere &c, which he placed before the 
" kingdom Animalia." John Hogg, the year after, proposed the 
term " Protoctista * for a " Primigenal kingdom,' containing 
both Protophyta and Protozoa. More recently, in his kingdom 
" Protista," Hackel has adopted this view, but with certain modi- 
fications, and including the Fungi. 

There are six classes ; the last four are included in Huxley's 
" series" Endoplastica. 

Without a nucleus. 

Without a shell Monera. 

With a shell .« Foraminifera. 

With a nucleus. 
No mouth. 

With pseudopodia. 

Without a shell Amozboidba. 

With a shell Radiolaria. 

Without pseudopodia Gregarinida. 

With a mouth Inpusoria. 



4 PROTOZOA. 

Class I. MONERA. 

Homogeneous, structureless, naked particles of albumen, capable 
of nourishment and reproduction, and moving by an extension of 
the substance. No nucleus. 

We owe nearly all our knowledge of this class to Hackel, by 
whom it was founded. Several of the forms are subject to become 
encysted, and then to breaking up into spores, which may or may 
not at first resemble the parent. In Vrotomyxa the spores unite 
to form a body like the parent. 

Bathybius, supposed to have been a living protoplasmic sub- 
stance, is now known to be " little more than sulphate of lime 
precipitated in a flocculent state by strong alcohol." 

There are two orders : — 

Naked (never encysted), reproduced by division. . . Gymnomonera. 
Encysted in a structureless membrane during a 

quiescent stage, then breaking up into spores... Lepomonera. 

Gymnomoneba. Lepomonera. 

Protamceba. Protomonas. 

Protogenes. Myxastrum. 

Myxoaictyum. Vampyrella. 

Protomyxa. 



Class H. FORAMINIFERA. 

POLYTIIALAMIA. EeTICULARIA. ACYTTARIA. HOMOGENEA. 

No differentiation in ectosarc and endosarc. No mouth. Not 
or indistinctly nucleated. Shells calcareous, partially enclosed. 

Locomotion is performed by extending portions of the surface 
[pseudopodia] ; these are capable of multiplying themselves and 
coalescing wherever they come in contact. The pseudopodia act 
also as prehensile organs. The shell may be either simple or 
divided by septa into chambers, and is often of extraordinary 
complexity ; occasionally, as in Litaolidce, it is partially composed 
of fine sand agglutinated together. The shells are extremely 
liable to vary, according to age and locality ; the more simple 
have only the terminal aperture [Imperforata] ; in the Fora- 
minifera proper [Perforata] the shell is pierced by numerous 
pores, through which the pseudopodia are emitted. 

Few of the Foraminifera are known to have any or more than 
an indistinct nucleus ; but this is a point which requires further 
examination. 
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The Foraminifera are marine, and are amongst the earliest 
forms of life; the chalk formations are almost entirely composed 
of their shells, and much of the Atlantic bed is covered with an 
ooze largely composed of Globigerina-thaWB. Eozoon is the oldest 
known fossil. 

Uvellina. 

Polytrema. 

Textularia. 

Globigerina. 

Carpenteria. 

NummulinicUe. 

Cristellaria. 

Nonionina. 

Nummulina. 

Aoervulina. 
*Nummulites. 
*Eozoon. 



Imperforata. 


Perforata. 


Gromiida. 


Lagenida. 


Gromia. 


Orbulina. 


Miliolida. 


*Lagena. 


Miliola. 


Nodosariida. 


Orbitulites. 


Nodosaria. 


Cornuspira. 


Bentalina. 


Lituolida. 




Soritida. 


Spirillina. 


Sorites. 


Lituola. 




*Parkeria. 


Globigerinida 




Rotalia. 



Class III. AMCEBOIDEA. 

Amcebina. Lobosa. Atriciia. Protoplasta. 

Ectosarc and endosarc more completely differentiated. Pseudo- 
podia few and large, neither ramifying nor coalescing. No shell. 

Mostly freshwater organisms, having one or more contractile 
vesicles and a nucleus. The pseudopodia are merely lobose exten- 
sions of the body. 

HackeVs class Protoplasta includes this order, together with 
his Catallacta [containing MagospTusra only] and Heliozoa 
[Heliosphaeridae]. Huxley thinks that the Catallacta should 
form only a "subdivision" of Infusoria ciliata. 



Amodrida, 

Amoeba. 
Oorycia. 
Podostoma. 



Arcellida. 

Arcella. 

Euglypha. 

DifHugia. 



Magosphasra. 



Actinophryida. 

Actinophrys. 
Trie) iodise us. 
Clathrulina. 
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n raoTozoA. 

Haas IV. GREGARINIBA. 

One- or two-celled organisms, with a nucleus, and sometimes a 
nucleolus, hut no pontractilp vpsiele. No pseudopodia. 

Minufpentor.oie animals whieh respmblp, and Iimto been mis- 
taken for, ova. Thpy differ from sinKlo-collocl plants in that their 
tissues nve contractile mid soluble in acetic arid. Sometimes one 
extremity is furnished with hooks, serving as organs of prehension. 

A conjugal ive process, so-called, sometimes oppurs; two Grcga- 
rinida i-mup together, a evst forms around them, and ceitain 

f [lobular vessels nrp formed in it, which ultimately become pecu- 
iar bodies known as "pseudo-navicclln 1 ," or "pscudo-navicula?." 
.Altera time these escape, and bursting, give rise to amoobiform 
bodies whieh dcrclopc into (^regarinida. 

In the perfect form thpsp parasites occur principally in insects, 
crabs, and worms. Thev have lxxm also round in the human 
bpart, kidney, &e. Pi<ycma, an uncertain form, is found in 
iVphnlopods. 

Psomspcrmim are certain exceedingly minute creatures found 
in great numbers in the muscles of fishes, &c. They are supposed 
to be the young of Gregarinida. 

Monotynfidtr. Pixini a . 

Monoevstis. Stylorhynchus. 

Actinocephalus. 
7y<?/sfM<p. Hoplorhynchus. 

Gregarina. 



"Picvema. 

% 

Class V. RADIOLAMA. 

Poi.YCYSTPs-A. CYTOPnORA. 

Incipient differentiation into ectosarc and ondosarc. Pseud o. 
podia rod-lilce, radiatinc little disposed to ramih or coalesce 
Shells siliceous, external. 

The shells are more or less perforated for the emission of the 
psendopodia. and often furnished with radinlinp spicules : thev 
Ve of great variety of form and beauty, and o: remarkable com- 
plexity. They arc all oceanic, and. when aim . nn> oi the mos: 
Brilliant colours: they appear only to conn in tin surface bCtp* 
tomtit. In the fossil state thev are mosi abundant . 
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The Radiolaria have hitherto been generally ranked as an 
order, and, with the Foraminifera and Amoeboidea, formed the 
class Rhizopoda. It contains the two orders Monocyttaria and 
Polycyttaria. Carus separates Actinophrys as his order Phloeo- 
phora ; but it is now placed with Amoeboidea. 



Having a single central capsule 
Haying several central capsules 



Monocyttaria. 
ThalassicollicUs. 

Thalassicolla. 
Aulacantha. 

Acanthodesmiida. 

Acanthodesmia. 
Dictyocha. 

EitcyrtidiicUe. 

Eucyrtidium. 

Dictyopodium. 

Dictyoceras. 

Heliospharida. 
Heliosphsera. 



Atdospharida, 
Aulosphsera. 

Calodendrida. 
Coelodendron. 

Acanthometrida. 

Acanthometra. 

Amphilonche. 

Lithoptera. 

Diploconidcs. 
Diploconus. 

Haliommatida. 

Haliomma. 
Actinomma. 



. Monocyttaria. 
. polycyttaria. 

SponguridtB. 

Spongurus. 
Spongosphaera. 

Coccodiscida. 

Coccodiscus. 
Euchitonia. 

LUheliida. 
Lithelia. 

POLYCYTTARIA. 

SpharozoidtB. 
Sphjerozoum. 

CollosphcBrida. 
Collosphaera. 



Class VI. INFUSORIA. 

POLYGASTRICA. 

Minute, aquatic animals, swimming by the vibration of cilia. 
No pseudopodia. An ectosarc and endosarc ; contractile vesicle 
and nucleus. 

These animals are composed of a cuticle lined with a layer of 
gelatinous matter [sarcoae] and filled with chyme or a semifluid 
substance, within which the particles of food rotate. The stomach, 
however, is only rudimentary. A few species are found in the sea ; 
others (OpalituBa) are intestinal, but are supposed to be the 
earlier stages of the Trematode worms. Reproduction is by 
fission or by gemmation. 

In most Infusoria, as well as in Amceba and others, certain clear 
spaces or contractile vesicles exist. Other clear spaces [vacuoles] 



8 PROTOZOA. 

■oinetiinea make their appearance in every part of the body. They 
vary in siie, number, and position. 
Without retractile tubea. 

Moving by cilia Ciliata. 

Moving by flexible fllamenta FuoBLLifA. 

With retractile tubea Suctobja. 

Flngellata is sometimes ranked as a cla*a. 

Order I. CILIATA. 

Body more or laes provided with vibralile oilia. No fllamenti 
[flngella]. 

The great majority of the Infusoria belong to tins order, which 
has been divided into four suborders or aectiona dependent on the 
position of the cilia ; thill in Paritriohi they are arranged around 
tne mouth, in Holotricha generally diapersed, in Heterotrioha a 
longer seriea ia found near the mouth, and in Hypotricba the; 
are conQned to the under surface of the body. 

Soine species, as in Vortioella, are attached to foreign bodies by 
a long and contractile pedicle. 

Pkhitricha. Holotbicha. Heterotbicha. 

Vorttceliida. Encheiyida. Bursariida. 

Vorticella Enchelya. Bursaria, 

Epistylia. Leucop'hrya. Stentorida. 

Carcheaium. Stenlor 

Chilodoiitida. ownior. 

Ophrydiida. Chilodon. Hvpotbicha. 

Vagiiiicola. CAlamvdodoutida. 

Ouhrvdiuiu Tracheliida. _., * , 

upnrjuiuiu. Ch amvdodon. 

Tracheliua. u ,„, ■ 

lYkhodinida. Huxleyu. 

Triehodina. Colpodid*. fiup'oles- 

Colpoda. OiytncAida. 

iryucatti-ida: Panunoseiuin. Oiylricha, 

■^vlsi. Ophryogleua. Cerona, 

^^H Order H FLAGELLATA. 

. ; 'i.-. I at it* anterior portion with one or more long 
■fiwtt flagellsj, too ends only vibratile. Cilia occa- 
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The flagella are never more than ten ; sometimes there is only 
one, more frequently two. They serve for locomotion. 

Noctiluca, forming the class Myxocystodea of Carus, is a glo- 
bular organism furnished with a short stalk, a mouth, and a 
digestive cavity ; in temperate climates it is the principal cause of 
the luminosity of the sea. According to All man, the special seat 
of the phosphorescence is the peripheral layer of protoplasm 
which lines the exterior structureless membrane. 

Volvox y formerly referred to the Flagellata, is now placed in the 
vegetable kingdom. It is thought by some that the monads are 
but the larval condition of the ciliated Infusoria. 



Peridiniidte. 

Peridinium. 
Ceratium. 



Astasiida. 

Euglena. 
Astasia. 



Monadidte. 

Monas. 
Cercomonas. 



Noctiluca. 



Order III. SUOTORIA. 

AC!NETA-form8. POLYSTOMA. 

Body stalked, provided with radiating retractile tubes, having 
at the extremity a disk-shaped mouth, acting as a sucker. No 
cilia in the adult. 

The prey is seized by these tubes, and the nutrient matter 
is then imbibed by the suckers. There is only one family : — 



Acinetida. 
Acineta. 



Podophrya. 
Ophryodendron, 
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Ruhkingdmu II. CffiLENTERATA. 

ACALEriLK HAD! ATA. ZOOPIIYTA. CENTRONIX. 

Aquatic animals with n distinct hody-oavity, and n mouth 
opening l«1 o il ; no intestinal canal, liepniduction normally by 
spermatozoa and otii. winch arc discharged through the mouth. 

Tin* gn*at majority of the tVrlonterata an* composite animals — 
that is. organism* made up of colonies or communities of indiu- 
duals organically united. The mitatanee of the body is composed 
of 1 *»\ o membranes eel tvdonn and entoderm. There are no traces 
of a nervous system, and there in no proper blood -vascular 
npparat us. 

Voenliar stinging-organs, supposed to he poisonous, an* fre- 
qucntl*. orvsont : the*, are called " cuida\" "ne^.■la1ooy^t^, , or 
"th wad -cells:" 1he\ are nsnally colourless, el a stit\ do; .blo-TrAiled 
sacs, round or oval. with a fluid in their interior. The inner "w^dl 
of the sac is produced inlo a sheath terminating in a h.rsg thread 
|'eethorcum"j : this is usual h 1 misled in mnr.y irregular (v.ils 
round its j»healh. and fi-ls up ihe open end of the sac. " Vnoer 
pressure or imtJitit'n. the cnida ^uddmh breaks, it* fluid esrti}»e&. 
m.d the delicate thread |»iwhvii~ i>- projected, si.iii reman. ing 
attached to its shealh."' The eiodnr are said to he iiTudugouf l»< 
tho t,id ile organs o( tlie \rihropoda. 

There are four classes: — 

"Fi\ed. n». i:' free. *iot iMnvi^L' 1? m^jns n:" cilia. 

\f ur.icnliMi. org?ms Srn\niA. 

V'til. urivniinf. organ*. 

T>i,; ( .«i ■'-, e:oit\ ci»i»t»nni»u> tvilh the hndv- 

i". ■**:*. TlYlU!<i7"A 

"Pice*!:*-, cni,'^ si^vivOoi !>• n. thi hudy-ojiviTA /Wtiv.?' . 
Free, svinnni'-i. In lvM-a'-i* <»: cih:i I'Trviriu.!;.. 

CW 1. SPONGIA. fSponeos. ■ 

-Avnnrnoro*. ro;:irFiA "T-.. ystovvt*. Sv:»\i.i»r ».v 

Fixed aonatie organ **m>.. rvvr.-i»n>:p<. o'r.i npcvftr.At i- r.u.ii-i- 

roTTM hodics. each piviii'Vi. v -1! j. ni.»i.;! j.th. i . ;;■:? i€-i-» «ii- ii.mv;» 

•*>d including n fibrous- irMme'w.irk. slrentthiMi !•; !.,»iv-\ . ■ <•:.■ 

^l*f*aus minilcs. 'Kcpvridu.--tiiV ! asevnr.i. l^v:. :nt~*»u .:;.:..,u. 

M'tic petal irious sarc<»d* 1nm-iiij_ 1 1n* ro.ima iua>s u: tin muhii'i 
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is made up of a number of individual masses of protoplasm [plas- 
tidee], forming a thin outer layer and entering deeply into the 
organism, coating every cavity m the interior. The cavities are 
connected by canals, which are continuous with ciliated chambers. 
Minute apertures [pores or ostioles], through which the water 
passes into the cavities, exist on the outer layer, and the water so 
admitted is discharged by larger orifices [oscula]. It is to the 
vibratile action of the cilia that the circulation of the water is 
due. According to Huxley the " sponge represents a kind of sub- 
aqueous city, where the people are arranged about the streets and 
roads in such a manner that each can easily appropriate his food 
from the water as it passes along." 

By Leuckartand Hackel the canal-system of Sponges is regarded 
as homologous to the gastroyascular system of the Hydrozoa and 
the Actinozoa. Furthermore, the Sponges and Corals are regarded 
as blood-relations, both originating [hypothetically] from a pri- 
mitive sac [protosaccus], the only morpnological character sepa- 
rating them being the absence of urticating organs in the former. 
By Carter the relation of Sponges to Ascidians is regarded as 
greater than to Corals, the latter having only one aperture. 

The skeleton or internal framework of sponges is strengthened 
either by calcareous, siliceous, or ceratose spicules of various forms ; 
and a simple classification into three orders has been founded on 
this character, It sometimes happens that a sponge, as Dysidea, 
forms for itself a skeleton of spicules of other sponges or other 
foreign substances. 

Sponges begin life as Amoeba. The ova, so called by some ob- 
servers, are supposed by Hackel to be spermatozoa, or perhaps 
vibratile cells. Sponges are also reproduced by gemmation. 

Almost every one who writes on Sponges has a classification of 
his own. Gray had at least three, the most elaborate (though not 
the latest) being almost painfully marked by the excessive multi- 
plication of genera, which, as he himself observes, are " founded 
on very different principles and characters " by different authors. 
Carter has divided the Sponges into eight orders, including nume- 
rous families with hybrid and bizarre names. The Calcispongiae 
have been the subject of a remarkable work by Hackel ; his method, 
founded mostly on hypothetical reasoning, obliges him to sweep 
away many old names. Owing to the extreme variability, from 
age or locality, synonyms are numerous. In some cases Algsc and 
Zoantharia have been mistaken for Sponges. 

The common sponge of commerce is Bpongia officinalis ; the 
freshwater sponge, Spongilla fluviatilis; Neptune's cup, Raphio- 
pkora patella. 
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In the following Table of Orders the Fibrospongiae comprise 
the Silicispongi® and Ceratospongise of some authors : — 

Gelatinous, no skeleton Myxospongle. 

With a skeleton. 

Spicules never six-rayed. 

Skeleton fibrous; spicules siliceous or horny. Fibrospongiae. 
Skeleton not fibrous : spicules calcareous ... Calcispongije. 
Spicules mostly six-rayed Hyalospongle. 



Myxospongl*. 

Halisarcida. 

Halisarca. 
Chondrilla. 

GumminicUe. 
Guinmina. 



Fibrosponglb. Geodia. 



SpongillicUs. 

Spongilla. 
Ephydatia. 

HalichondriidcB. 

Halichondria. 

Beniera. 

Esperia. 

Chalina. 

Isodictya. 

Hymeniacidon . 

Desmacidon. 

Tehthyidce. 
Tethya = Donatia. 



Axos. 
DictyocyUndrus. 

ClionidcB. 

Cliona. 
Raphiophora. 

Pachymatismida. 
Fachymatisma. 



Xenospongiida. 
Xenospongia. 

SpongiidiB. 

Spongia. 
Hircinia. 

Dysideida. 
Dysicjea. 

Aplysinidce. 
Aplysina. 

Luffaria = Verongia. 
Auliscia. 



Phacelliida. 
Fhacellia. 

CalCISPONGIJS. 

Grantiida. 

Grantia. 
Leuconia. 
Leucosolenia. 
Leucogypsia. 

Hyalospongi^. 

Euplectellida. 
Euplectella. 
Aphrocallistes. 
Meyerina. 

Hyalonemidce. 
Hyalonema. 
Pheronema. 
Asconema. 

DactylocalycicUB. 

Dactylocalyx. 
Farrea. 



Class U. HYDROZOA. 

Simple or composite organisms, mostly marine, almost invariably 
soft or gelatinous, occasionally with a chitinous covering. Ten- 
tacles are developed mostly from around the mouth. Reproduc- 
tion is either by zooids, partially independent organisms produced 
by gemmatio^ or fission ; but sexual communication requisite at 
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a certain period [alternation of generation]. The reproductive 
organs are exterior to the body. The digestive cavity communi- 
cating directly with the general body -cavity, the outer wall of 
which is in contact with the water in which the animal lives. 

The Hydrozoa are, if we exclude the Bhabdophora, divided into 
four subclasses : — 

Attached to foreign bodies, sometimes in fresh 

water Hydro i da. 

Free and oceanic. 

A single polypite fixed by a pedicle Calycozoa. 

Polypites one or many, not fixed by a pedicle. 
Polypites attached to a disk, float, or body- 
sac SfPHONOPHORA. 

A single polypite suspended from the disk Discopiioba. 



Subclass I. HYDROIDA. 

Polypite provided with an adherent disk, and the mouth with 
tentacles. 

With a very few exceptions, the polypites are united to form a 
community or composite organism, which may include 100,000 
individuals or person®. 

The character of Hydroida is, according to Dr. Allman, " never 
with a hydriform strophosome united with the gonosome into a 
natatory colony," which is directly opposed to the character of 
Siphonophora. 

It is only recently that the true nature of Hydroida was under- 
stood. A community of Hydroida has to discharge two dissimilar 
functions — alimentation and reproduction; in moHt cases, at a 
certain stage, the reproductive element separates, and thenceforth 
leads an independent existence. The alimentary element is 
termed the " polypite," and is either single or, more frequently, 
there is a large number united by the " coenosarc," which is usually 
invested by a chitinous covering called the " polypary." In 
Hertularida the polypary is composed of little cells or calycles 
[hydrotheca?], in each of which an individual is lodged. This is 
the product of continuous budding. 

One of the forms of non-sexual reproduction is the "zooid." 
Zooids differ from organs in that the zooid is an individual 
organism, which may or may not be capable of independent 
existence. A community of zooids in union with one another 

C 
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constitute* tbe " hyd rosome." Zooids are of two kinds: in one, 
dentinal Tor the nutrition of tlie community, the assemblage ia 
called Hie " trophoeome ;" the other gives origin to the generative 
elements- -ova und spermatozoa ; and the entire association of 
these generative i uoi do ia cull ed the "gonosome." The trophusome 
ia composed of the " hjdranth " and the " hydropbvton." The 
livdruntli (or poty[iite) contains tlie digestive sac ; the hvdro- 
pliytou (or (xennsiiro) is, as we have seen, tbe common basis bj 
whieli the general community is kept together. The hydrorhiza 
is the adherent base. Tlie ultimate zooid, which generates either 
tlie ova or the spermatozoa, is the "gonophore. The "sporo- 
«»u" in a form of gonophore. The "gouozoid" is the sexual 
timid, whether fixed or detached and fitted for locomotive life; 
this is also known as a " medusiform gonophore," or "piano- 
blast." The '• gotiaiigium," or " eonotheca," ia an external recep- 
tacle in which (he gonophore is formed. 

In the development from tlie egg tbe embryo in the ciliated and 
locomotive atuge is known as a " planula." It is, however, not 
Out, us the namo would imply, but conical or cylindrical. In a 
abort time it loses ita cilia and, with them, the power of active loco- 
motion, and ia gradually changed until it acquires its adult form. 
Tlie planula consists of ectoderm and endoderm ; and the pri- 
mitive digestive cavity ia formed by the invagination of the ecto- 
derm. £1 Tubularia, and probably some others, the embryo 
assumes a radiate appearance, and is then known as an "Be- 
Not permanently attached Elbuthebqblabtoa. 

Permanently attached. 

No livdrothecas nor gonnngia Gyuxohustea. 

Hydrotneom and gonangU CiLYPTOBLSBTia. 



OrtUr L ELBrTIEBHOBLASTEA. 

1 1 muni. Gr ms 01 nail i. 

kuuo cousinUiig of a single polypite, not permanently 

tuteittvv 'wis at maturity discharging themselves and then 

...... a» free orgammi*. 




known, eouUinintt the common Hydra 

4 other species. They are found in fresh 

i piece will develop in a few hours ii 
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a perfect animal. The body is tubular, capable of great exten- 
sion ; and its proximal end is furnished with a hydrorhiza, by 
which it can attach itself at will to any foreign body ; the opposite 
end is provided with tentacles, by which it secures its prey. 

Hydra. 



Order H. GYMNOBLASTEA. 

COEYNIDA. TUBULABINA. ATHECATA. 

Polypites aggregated. No hydrotheca nor gonangia present, 
either for the polypites or the gonophores. 

These are delicate plant-like organisms, attached to various 
foreign bodies, and developing buds [gonophores], which, often 
becoming detached, float away into a free existence [planoblasts, 
or gonozoids], and are then known under the general name of 
Medusae. 

The classification is unusually difficult, owing to the association 
of similar trophosomes with dissimilar gonosomes, and vice versd. 
The planoblast also, at its liberation, is in an immature state, and 
the adult condition is therefore uncertain. In 1864 Allman 
divided t his order into nine families ; Carus, the previous year, 
recognized only two ; Hincks, in 1868, had twelve ; and in 1871 
Allman made twenty-one ; eleven of these had only one genus, 
and mostly only one species in each. They are nearly all included 
in the following list : — 



Clavida. 
Clava. 

Cordylophora. 
Turris. 

Podocorynida. 
Podocoryne. 

CorynidcB. 
Coryne. 

EudendriidcB. 
Eudendrium. 

Hydractiniida. 
Hydractinia. 



MyriothelidcB. 
Myriothela. 

Atractylid<B. 

Dicoryne. 

Bougainvillia. 

Atractylis. 

Bimeria. 

Hydranthea. 

Perigonimus. 

TubulariidcB. 

Corymorpha. 
Tubularia. 



Monocaulida. 
Monocaulus. 

Pennariida. 
Pennaria. 

ClavateUida. 
Clavatella. 

Hyhoconidm. 
Hybocodon. 

Hydrolarida. 
Lar. 
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Order III. CALYPTOBLASTEA. 

Sertularida. Campanularida. Diplomorpha. Thecaphora. 

scenotoca. 

Polypites connected by a coenosarc, and invested by an unor- 
ganized chitinous excretion [polypary or perisarc]. Hydrothecae 
and gonangia present. 

Plant-like organisms often taken for seaweed, and always 
attached to some foreign body. Tbe reproductive elements are 
matured in the gonophore or, in some cases, free medusiform 
zooids are produced. The capsule or gonotheca is the chitinous 
receptacle in which the gonophores are formed. 

A tubular or cup-shaped extension of the polypary, in which 
thread-cells [nematophores] are sometimes imbedded, is charac- 
teristic of the Plumulariidae. 

The older authors frequently confounded the Calyptoblastea 
with the Polyzoa. 



Campanulariida. 

Clytia. 

Campanularia. 
Obelia= Laomedea. 
Gonothyrea. 
Tbaumantias. 

Campariulinida. 
Campanulina. 

Leptoscyphida. 
Leptoscyphus. 



Lafoeida. 

Lafoea. 
Salacia. 

TrichydricUs. 
Trichydra. 

Coppiniida. 
Coppinia. 

Haleciida. 

Halecium. 
Ophiodes. 



Sertulariida. 
Sertularia. 
Diphasia. 
Hydrallmania. 
Thuiaria. 

Plumulariida. 

Plumularia. 

Antennularia. 

Aglaophenia. 



Subclass II. DISCOPHOKA. 
Acalepha. Medusae. 

Hydrosome consisting of a single disk, from which one or more 
polypites are suspended. 

Free-swimming oceanic animals, whose reproduction is some- 
times by buds, which are formed either in pouch-like organs, 
dilatations of the stomach, or from the tentacles, or from the sides 
of the polypite. Sometimes, as in tbe Haplomorpha, the develop- 
ment is directly from the ovum. 
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Reproduction by metagenesis. 

Polypites numerous Riiizostomea. 

Polypite single Monostomea. 

Reproduction direct Haplomorpha. 



Order I. RHIZOSTOMEA. 

Polypites numerous, modified with the genitalia into root- 
shaped masses. No central mouth nor marginal tentacles. 

The embryo is a free oblong body [planula] which, soon 
attaching itself to some foreign substance, forms a mouth and 
stomach by invagination ; tentacles then arise from the mouth, in 
which stage it is mown as the " hydra tuba ;" gradually it assumes 
the form of a pile of cups placed one within the other, now called 
a " strobila ;" then the cups separate, each becomes a free-swimming 
disk [ephyra], by degrees assuming the adult form. 

Bhizostomida. Cassi&peidce. Polycloniida. 

Rhizostoma. Cassiopeia. Folyclonia. 

Leptobrachiida. Cepkeida. Crambessidce. 

Leptobrachia. Cephea. Crambessa. 

*Hexarhizites. 



Order II. MONOSTOMEA. (Sea-blubbers.) 
Steganophthalma. Pblagiada. 

Polypite single. A central mouth. The disk with marginal 
tentacles. 

The reproductive elements are developed in the disk, or by 
fission from a fixed trophosome, and, in their detached condition, 
grow with great rapidity, ultimately attaining a weight of many 
hundreds of pounds. Cyancea arctica has been found with a disk 
seven feet in diameter and with tentacles fifty feet long, the fixed 
trophosome from which it proceeded being of very small size. 

Charybdeida. Pelagiida. Aureliida. 

Chary bdea. Pelagia. Aurelia= Medusa. 

Chrysaora. Cyaneea. 

c3 
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Order in. HAPLOMOBPHA. 

Gymnophthalma. Cryptocarp^. Craspedota. Hydrophora. 

Monopsea. Trachymedus^. 

Medusae developing directly from the ovum without any inter- 
mediate forms. 

These are the true Medusas ; but at present the order can only 
be regarded as provisional. It is one of the divisions which 
Carus, in 1863, combined with Siphonophora, Hydroida, and his 
group Lithydrodea to form the order Hydromedusae. 



Geryoniida. 

Geryonia. 
Liriope. 



Trachynemida. Mginida. 

Trachynema= Circe. jEgina. 

Cunina. 
JEquoreidcB. iEgineta. 

jEquorea. 



Subclass III. SIPHONOPHORA. 
Oceanic Hydrozoa. Hydromedusae. 

Hydrosome free and oceanic, often asymmetrical, consisting of 
several polypites connected by a contractile coenosarc, and attached 
at the proximal end to a disk, float [pneumatophore], or body -sac 
[somatocyst]. 

The polypites have each a tentacle, often of great length, pro- 
vided with lateral branches having thread-cells [trichocysts, mo- 
dified zooids]. Each polypite is occasionally protected at the 
base by overhanging plates [hydrophy Ilia]. Certain bell-shaped 
cups [nectocalyces] are frequently present, attached to the hydro- 
some, by the contraction of which the animal is propelled through 
the water. The pneumatophore contains an air-sac [pneumato- 
cyst], variously formed, with firm chitinous walls. Vesicles and 
pigment-spots [ocelli], often very brilliant, are found round the 
margins of the nectocalyces ; the former have been called " oto- 
lites," and have been supposed to be auditory organs ; the latter 
are possibly the earliest indication of eyes. 

The Siphonophora are organisms of a very delicate and pecu- 
liarly composite character, almost exclusively found floating on 
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the surface of tropical seas. Their reproductive organs are me- 
dusiform gonophores. 

A hody-sac at the proximal end CalycophoriDjE. 

A float at the proximal end PiiYSOPiiORiDiE. 



Order I. CALYCOPHORID^. 

Polypi tes united by a filiform and unbranched ca?no6arc ; the 
proximal end modified into a somatocyst, and provided with necto- 
calyces. 

The nectocalyces are one, two, or many. These animals are so 
transparent as only to be noticed at a distance by their bright 
tints. 

Diphyida. Spharonectida. Hippopodiidee. 

Diphyes. Sphaeronectes. Hippopodius. 

Abyla. Vogtia. 

Prayidce. 

Praya. 



Order II. PHYSOPHOBIDjE. 

Polypites united by an unbranched, or very slightly branched, 
filiform, globular, or discoidal coenosarc ; the proximal end modi- 
fied into a pneumatophore, and sometimes provided with necto- 
calyces. Mostly monoecious. 

The tentacles are either attached to the coenosarc, or singly to 
a polypi te ; they are forty inches long in Halistemwia rubrum, 
while the pneumatophore is only three or four lines in its largest 
diameter. 

The well-known "Portuguese man-of-war" (Physalia pelagica) 
is the only species of the order that has received an English 
name. 

Apolemiida. Pkysophoridce. Physaliida. 

Apolemia. Physophora. Physalia. 

Stephanospira. 
Stephanomiidce. Velellidce, 

Stephanomia. A Afkorybiida. y em& 

Agalma. Athorybia. Porpita. 

Halistemma. Bhizophy sides . 

Rhizophysa. 
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Subclass IV. CALYCOZOA. 

Acalepha. Medu&e. Podactinaria. Stegajtophthalmata. 

lucernarieda. 

Hydrosome with its base developed into a disk, terminating 
proximally in a stalk furnished with a hydrorbiza, to which it is 
not permanently attached. Generative elements discharging 
themselves into the body-cavity. 

The form of disk without a velum, as in this group, is some- 
times called an "umbrella." There are often little clusters of 
tentacles or suctorial bodies attached to the margin of the disk ; 
and when the animal detaches itself from its hvdrorhiza, they 
enable it to creep about. It is also able to swim, like an ordinary 
medusoid body. 

iAicernariidtB. 

Lucernaria. 
Depastrum = Carduella. 



Class III. ACTIN0Z0A. 

Polypi. Aitthozoa. 

The digestive cavity not in contact with the outer wall of the 
body, but separated by an intervening perivisceral space. 

The perivisceral space is radially divided into a number of 
compartments by membranous partitions [mesenteries], in which 
the reproductive organs are placed. Reproduction also takes 
place by budding, by fission of small fragments separating from 
the edge at the base [Gosse], as well as by ordinary generation. 
The egg, in the latter case, develops into an infusorial-like germ, 
with vibratile cilia and free locomotion [planula]. The sexes are 
occasionally monoecious. 

The mouth* is furnished with tentacles, hollow, and either 
simple or fringed, capable of being withdrawn into the body- 
cavity. No manducatory apparatus exists. 

The great majority are composite organisms, mostly provided 
with a horny or calcareous secretion, known as the " corallum," 
or " polypary." The corallum-tissue [sclerenchyma] presents 
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every gradation between the solid condition and the spicular 
stage. 

There are two subclasses : — 

Tentacles simple Zoantharia. 

Tentacles pinnately fringed Alcyonari a. 



Subclass I. ZOANTHABIA. 

Polypes with simple or occasionally branched tentacles. Co- 
rallum, when present, mostly sclerodermic, more rarely sclero- 
basic. 

The corallum is a hard, mostly calcareous substance [calcium 
carbonate], secreted externally in the sclerobasic corals, and inter- 
nally in the sclerodermatous ; in the Malacodermata it is, when 
present, disseminated in the form of small spicules [sclerites]. An 
individual [persona] of the compound corallum is known as a 
" coraDite ; the outer wall forms the " theca," the upper part of 
which is the cup or calicle ; below it is often divided radially by 
distinct vertical septa [mesenteries] united in the centre to the 
" columella." Sometimes the theca? are divided by horizontal 
plates [tabula], "Dissepiments" are incomplete plates growing 
from the sides of the septa. The "ccenencbynia" is the calcareous 
covering uniting the individual corallites together ; it is secreted 
by the ooenosarc, with which it may be said to correspond. 

Corallum either absent or rudimentary Malacodermata. 

Corallum present. 

Corallum internal, calcareous Sclerodermata. 

Corallum external, not calcareous Sclerobasica. 



Order I. MALACODERMATA. (Sea-anemones.) 
Helianthoida. Actinaria. Polyactinia. 

Corallum absent, or represented by a few spicules. Tentacles 
numerous, simple. Polypes rarely aggregated. Sexes distinct. 

In the Zoanthidae only are the polypes united by a common 
creeping stem. The majority, owing to their muscular base, enjoy 
some power of locomotion, although generally adherent to some 
foreign body. The Hyanthidse have no adherent base; and 
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Aracknactis is a free-swimming organism : it is, however, possibly 
an immature form. 

The tentacles are generally disposed in two or more series. 
These are successively developed from within outwards, in multi- 

?les of six; but one or more tentacles are sometimes abortive, 
'hey are often perforate at the end. 



Zoanthida, 
Zoanthus. 
Palythoa. 

Cerianthida. 
Cerianthus. 

Minyadida. 

Minyas. 
Nautactis. 



Actiniida. 
Thalacsianthus. 
Adamsia. 
Tealia. 
Bolocera. 
Bunodes = Cereus. 
Actinoloba. 
Sagartia. 
Capnea. 
Corynactis. 
Aiptasia. 



Ant hea = Anemonia. 
Actinia. 

Hyantkida. 

Edwardsia. 
Ilyanthus. 
Peachia. 
Halcampa. 



Arachnactis. 



Order II. SCLEROBASICA. 
Antipatiiaria. Hexactinia. 

Corallum external, not calcareous. Tentacles six, simple. 
Polvpes united, included within the corallum. 

There is a rough, stem-like, branched, horny axis, covered by a 
very friable ccenenchyma, which generally becomes detached in 
drying. 

Few species of this order are known, and they are mostly from 
the Mediterranean. 



Antipathida. 
Antipathes. 



Arachnopathes. 
Leiopathes. 



Order III. SCLERODERMATA. (Corals.) 

POLYACTIJUA. MaDREPOKARIA. CORALLIGENA. 

Corallum internal, calcareous. Tentacles more 'than six. 
Polypes generally united. 

The corallum -tissue is firm and compact in the Aporosa, porous 
and granular, or even spongy, in the Perforata. The Rugosa are 
only known from the remains of extinct forms; in these there are 
four septa, in all the others six, at least in the young state. 
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The coraVreefs of warm seas are built up by the members of 
this order, mostly Astraeicta. The largest of these, the Great 
Barrier Beef, is 1200 miles long, and 20 to 100 broad. The coral 
does not grow below a depth of 25 or 30 fathoms, and not in 
water under a temperature of 66°. 

There are five suborders: — 

Corallum hexameral. 

Septa rudimentary or absent. 

Tabulae well developed Tabulata. 

No tabulae *. Tubulosa. 

Septa present. 

Corallum porous Perforata. 

Corallum imperforate Aporosa. 

Corallum tetrameral [Palaeozoic] Rugosa . 

The Tabulata and the Rugosa have been placed by Carus among 
the Hydrozoa, forming his group (?) Lithyarodea. 

Tabulata. MadreporidcB. Octdinida. 

Seriatoporida. Turbinaria. Oculina. 

Seriatopora. Madrepora. Ainphihelia. 

♦Heliolites. Manopora. 

♦Thecia Eupsamma. luroinoludce. 

Balanophyllia. . Turbinolia. 

Favositida. Dendrophyllia. Caryophyllia. 
♦Favosites. 
Pcecilopora. Aporosa. Rugosa. 

Milieporida. Fungiida. Staurida. 

Millepora. Fungia. *Stauria. 

Heliopora. *££*_ 'Holocystis. 

Tubulosa. Merulinidce. Cyatlwxonidce. 

Auloporidce. Merulina. *Cyathoxonia. 

Aulopora. „,. ., *»uynia. 

PyTg,a - Echinopora. Cyath>phyllid<e. 

^Zaohrcutis 

Perforata. Axtraidce. *Oyathophylluin. 

Poritide. Euphyllia. *Strombodes. 

Porites. Favia. *Lonsdaleia. 

Montipora. Meandrina. , 

Alveopora. Astrangium. Cystiphyllidce. 

Psammocora. Astrsea. *Cystiphyllum. 
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Subclass II. ALCYONAEIA. 
Asteroid a. Octactinia. 

Polypes with eight pinnately fringed tentacles in one series. 
Corallum external, spicular, or with a sclerobasic axis, but occa- 
sionally thecal or tubular. No septa. Compound organisms. 

The polypes are connected by the coenosarc, through which per- 
meates prolongations of the body-cavity of each, thus permitting 
a free circulation of fluids. There is sometimes an outer skeleton, 
either with or without a central sclerobasic axis. 

Adherent to some foreign body. 

Ectoderm leathery, contractile Alcyoniace*. 

Ectoderm hard, not contractile. 
Branched. 

Calcareous or horny Gorgoniacej:. 

Alternately calcareous or horny ... Isidacejs. 

Tubular Tubiporacea 

Not adherent PENNATULACKfi. 

Order I. ALCYONIACE^). 

Ectoderm leathery, slightly contractile, with calcareous spiculae 
in the tissues. Permanently rooted. 

Jlcyonium digitatum, a lobed, spongy-looking body, pellucid 
when distended with water, and covered with stellate apertures for 
the polypes, is well known under the name of " Dead men's 
fingers." Telesto is a tree-like organism, with a tubular, subcal- 
careous corallum. 

AlcyoniidcB. Cornulariidce. 

Alcyonium=Lobularia. Cornularia. 

Nephthya. Anthelia. 



Telestida. 
Telesto. 

Order II. GOKGONIACE^E. 

Axis branched, erect, sclerobasic, either horny or calcareous ; 
permanently rooted. . Ccenenchyma smooth. 
The axis is sulcate, by which it is known, inter alia, from 
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Antipatbidae. The branches are frequently anastomosing. In 
Briareidae there is no horny axis, but the internal parts are com- 
posed of calcareous spicules. Corallium has a sclerobasic homo- 
feneous stony axis, and should probably form an order of its own. 
ts only representative is the red coral of commerce, Corallium 
rubrum. 



Primnoida. 

Primnoa. 
Muricea. 

GorgoniidiB. 
Rhipidogorgia. 



Gorgonia. 
Leptogorgia. 
Plexaura. 
Eunicea. 



Gorgonellidce. 
Gorgonella. 

Briareida. 
Briareum. 
Paragorgia. 
Semperina. 



Corattiida. 
Corallium. 

Order in. ISIDACE^. 

Axis branched, erect, composed of alternate calcareous nodes 
and horny internodes ; permanently rooted. Polypes embedded 
in the coenosarc. 

The nodes are larger than the internodes and are generally 
white and fluted. In Melith&a the nodes are porous or corky in 
appearance. 

lsidida. Melith&ida. 

Isis. Melithaea. 

Mopsea. 



Order IV. TUBIPORACE.E. 

Corallum sclerodermic, in the form of tubular theca?, bound 
together by horizontal plates [epithecae] ; no septa. Polypes com- 
pletely retractile. 

The horizontal plates are confined to the outside of the corallum. 
The " organ-pipe coral " ( Tubipora musica), forming large hemi- 
spherical masses, is typical of this order, of which only one genus 
in known ; its polypes are violet or grass-green in colour. 

TubiporidcB. 
Tubipora. 

I> 
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CCELENTERATA. 



Order V. PENNATULACE.E. 

Polypary free, the basal end without polypes, the upper end 
generally variously branched, and bearing the polypes. 

These organisms mostly live with one end stuck deeply in the 
mud ; but the Pennatulidae are free, moving, however, languidly, 
and do not swim. Among the few British species one, known as 
the " sea-pen " (Pennatulaphosphorea), is highly phosphorescent, 
and so probably are the entire group ; its ova are carried at the 
back of the pinnae. 

Umbellularia has a rod-like axis six feet in length, with a tuft of 
polypes at its apex. It is quite an aberrant form. 



Pennatulidce. 

Pennatula. 
Pteroeides. 
Sarcoptilus. 

Virgulariidce* 
Virgularia. 



Scytalium. 
Pavonaria. 

Veretittida. 

Veretillum. 
Lituaria. 



EenUlidts. 
Renilla. 

Cophobelemnida. 
Cophobelemnon. 



Umbellularia. 



Class IV. CTENOPHORA. 

ClLIOGRADA. 

Gelatinous, transparent organisms, swimming by means of rows 
of cilia, mostly disposed in comb-like plates [ctenophores]. No 
corallum. Hermaphrodite. 

The ctenophores consist of eight meridional bands, hring 
between the two poles marking the opposite extremities of the 
body, and dividing the interpolar region into an equal number of 
lobes [actinomeres] ; each band has a number of successive ridges 
or plates, to each of which a row of cilia is attached. The lateral 
actinomeres contain each a sac, which gives rise to the tentacles 
when present. 

In this class occurs a well-marked sense-organ [ctenocyst], ovate 
or spherical, occupying a central position, which " would seem to 
be the localized recipient of those obscure general impressions to 
which its lowly-organized possessor is capable of responding." 
[ Greene.'] 
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Reproduction is by ova, which are expelled by the mouth, 
and the young are gradually developed, few having a larval stage. 
The homologies between this class and the larval echinoderms 
have led to the suggestion of their being united. 

The species vary considerably in size and shape. They are all 
oceanic and of a very delicate texture, leaving only a mere film 
when dried in the sun ; they are said, however, to be very voracious, 
and to have a powerful digestion. 

With two oral lobes Lobars. 

Without oral lobes. 

Body ribbon-shaped Taenia™. 

Body oval or round. 

With two filiform tentacles Saccatjs. 

Without tentacles Elrystomata. 

Order I. LOBAT^E. 

Body with two oral lobes. Tentacles various, turned towards 
the mouth or wanting. 

The lobes project from the antero-posterior regions of the body, 
sometimes so as to conceal the moutn. The two lateral actino- 
meres generally terminate in a slender appendage or tentacle. 
Eurhamphaeidse have no tentacles. 

EurhamphaidcB. Mnemiida. 

Eurhamphaea. Mnemia. 

Lesueuria. 
Chiajea. 



Bolinidce. 
Bolina. 



Calymniida. 
Calyinnia. 

Ocyroida. 
Ocyroe. 



Sicyosoma. 



Order II. TENIAT^J. 

Body ribbon-shaped, without oral lobes. Tentacles two, turned 
toward the mouth. 

Each half of the ctenophoral system is represented by four 
very long canals. The common Mediterranean species, known 
as "Venus's girdle" {Cestum veneris), has a fiat, ribbon-shaped 
body, three or four feet in length, and a height of about two inches. 

Ces tides. 
Cestum. 
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Order III. SACCATE. 

Body oval or sphseroidal, without oral lobes. Tentacles two, 
turned from the mouth. 

The filiform tentacles, except in Callianira, are fringed on one 
side, and can be withdrawn instantly into the sac of the lateral 
actinomeres, at the will of the animal. 

Cydi'ppidce. Callianirida. 

Cydippe=Pleurobrachia. Callianira. 

Order IV. EURYSTOMATA. 

Body oval or oblong, without oral lobes. No tentacles. Mouth 
very large. 

The mouth and digestive cavity are large, unlike the remainder 
of the class. Beroe itself is of the size and shape of a lemon. 

Beroidce. Neisida. 

Beroe. Neis. 

Idyia. 

Pandora. Ranguda. 

Bangia. 



The following group is made a subclass of Hydrozoa by Nichol- 
son, a suborder of Hydroida by AUman, while Carus (1875), 
places it with the Polyzoa, as one of the four " orders " of 
Gymnolaemata. 

RHABDOPHORA. 

GliAPTOLITIIINA. 

" Hydrosoma compound, occasionally branched, consisting of 
numerous polypites united by a ccenosarc, the latter being included 
in a strong, tubular polypary, whilst the former were protected 
by hydBothecae." (Nicholson.) 

These are Palaeozoic organisms, generally known as " Grapto- 
lites," whose structure is still far from being entirely understood. 
They " are usually found as glistening, pyritous impressions,' with 
a silvery lustre. In some cases, however, they are found in re- 
lief." The genera are numerous. 

♦Monograpsus. 
*Diplograpsus. 
*Rhabdopleura. 
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Subkingdom ni. ECHINODERMATA. 

Marine animals, widely different in appearance, but with more 
or less of a radiate structure. An alimentary canal distinct from 
the body-cavity, and mostly with an anal aperture. A vascular 
system in most. Deuterostomatous. Sexes mostly distinct. 

The egg is developed into a free-swimming, ovoid, ciliated 
embryo, called a 'Fluteus' [the larvae of Ophiuridae and of 
Echinus were originally described under that name as distinct 
animals] ; a process of modification or secondary development 
within the embryo or larva, and absorbing its digestive organs, 
leads to the adult form ; the parts of the larva therefore do not 
correspond with those in the adult, but are either absorbed or 
cast off. 

Originally described as parasitic animals are the " pedicellaria?,'' 
homologous with the spines according to A. Agassiz, found in some 
members of the Echinoidea and Asteroidea. They are small 
slender bodies having a soft skin, with a pair of claws at the top, 
which they open and shut with great activity ; their use is sup- 
posed to be for cleansing purposes. 

The water- vascular system is a set of tubes, by means of which 
the suckers (ambulacra) are enabled to act as organs of locomotion. 

There are four classes ; but the Crinoidea are sometimes included 
in the Stcllerida. 

Body stalked Crinoidea. 

Body not stalked. 

An external shell of calcareous plates. . . Echinoidea. 
No shell. 

Bodylobedor stellate Stellerida. 

Body elongated or vermiform Holoth uroidea . 



Class I. CRINOIDEA. 

Mostly star- shaped animals, fixed during the whole or part of 
life by a stalk or column. The body or calyx of the ventral sur- 
face is directed upwards ; the stalk is on the dorsal or inferior 
portion. 

The greater part of the Crinoidea are extinct. Only six genera 
are at present known in a recent state. 

d3 
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BCHIXODEKIIATA. 



Order U. ASTRROIPEA. (Starfishes.) 

Dink more or les* lobed or pentagonal, the lobes continuous 
with the that, hollow, ami receiving prolongations of the viscera. 
The Win vermiform, and without a skeleton. 

The lot** nro elwnuolled beneath for the ambulacra! feet or 
auckem, which m*t n» organ* of locomotion. The madreporiform 
tutunvle i* on the hack ; a curved calcareous tube connects it with 
the mouth. Sometime* the aw present. Fedicellarise occur on 
the KhK or the mouth. 

MTr^Mt v r a j *.V Sex tart or. 

Aatera^thion ^raster. *l™*****r. 

Oneastor. 

„ . , „4.«lVriwup. 

hehm*»ter, 

lYihe.Ua, AsUwwrten. 

l%rt«»l* Oeiyxhscus. 

8ol**ter, l-uaha. 



Asterias. 
♦Palaeocoma, 

A*terinid*u 

m 

Asterina. 
Palmipes. 
Culcita. 
Goniaster. 



Claw 111. ECHINOIDEA. 

IUhIy rounded or dtscoidah enclosed in a shell composed of 
numerous cloaelj connected plate*, and studded with tubercles on 
which wrc jointed moxahlc spine*. Sexes distinct. 

tWtain of the plates* are perforated for the emission of suckers 
ur tube-feet [ambulacra ^; b\ the joint action of these and the 
Hjiiitt* locomotion it pertormed. The anus is at the top, and the 
muuth »t the Urtae. The latter ha* a very complicated arrange- 
lutiiit of j»w* ol% ***!« I'*** •plauehnic skeleton]. The intestine is 
convoluted. There i* a blood-vaaoular system, but no distinct 
urgaui* of roanirotion. 

flea-water is admitted into the peritoneal cavity through the 
perforated madreporiform tubercle, which is borne on the largest 
Jf the live genital plate*. 

Two rows of nmbulacral alternating with two 
rows of interambulacral plates. 

AnuHOontral..... Endocyclica. 

Ai1 uh not contraK; ^—^^^^^ Exocycmca. 

^iJSo 1 ". - ' - Pa^chinoidea. 

** m . V 4 i,nro aro several genera which contain many fossil 
In this clans «*£**. 
ad well as recent *V° 
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Order I. ENDOCYCLICA. 

Desmoticha. 

Anus central. Two rows of ambulacral and two rows of inter- 
am bulacral plates alternating with each other. 

In our common sea-urchin (Echinus sphara) there are about 
300 plates and 4000 spines (Forbes). The Mediterranean E. 
esculentus is extensively used for food ; the ovaries are the parts 
selected. Toxopneustes Hindus is found in holes of limestone, 
sandstone, granite, &c, which it is supposed to form for itself. 



Cidarida. 

Cidaris. 
♦Goniocidaris. 
♦Echinothuria. 

Phormosoma. 

Salenia. 

Arbacia. 

Diadema. 

Echinometra. 



Podophora. 



Asthenosoma = Calveria. 

Echinida. 

Toxopneustes. 
Echinus (Sea-urchin). 
Salmacis. 
Mispilia. 
Echinothrix. 



Clypeastrida. 

Ech inocyamus. 
Fibularia. 
Clypea8ter. 
Luganum. 
Mellita. 
Rotula. 
Encope. 

Echinarachnius. 
*Scutella. 



Order II. EXOCYOLICA. 
Petalosticha. 

Anus not central. Two rows of ambulacral and two rows of 
interambulacral plates alternating with each other. 

The English species of this order are known as "Heart- 
urchins." As they mostly bury themselves in the sand or mud, 
the greater part of their spines are directed backwards. 



Cassidulidce. 
♦Cassidulus. 

Echinoneus. 

Echinolampus. 
♦Ceratomus. 

Anochanus. 
♦Dysaster. 



Spatangida. 

Ananchytes. 
Pourtalesia. 
Spatangus. 
Breynia. 

Pal ueostoma = Leskia. 
Amphidetus = Echi- 
nocardium. 



Brissus. 

Agassizia. 

Metalia. 

Meoma. 

Linth ia = Desoria. 

Schizaster. 

Moira. 
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There are three orders ; perhaps Edriaster should form another 
order, as has been done by Huxley. It is not supposed to have 
had any stalk. 

With arms. 

Body rounded Cystoidea. 

Body cup-shaped Crinoidea. 

Without arms Blastoidea. 

Order I. CYSTOIDEA. 

Body rounded ; enclosed in numerous pentagonal, suturally 
united plates, and furnished with a jointed stalk ; at the side " a 
large aperture, closed by a pyramid formed of triangular plates." 
(Huxley). Palaeozoic. 

The use of the " pyramid " is unknown ; some suppose it to be 
the " oro-anal " orifice. Hyponoma, said to belong to this order, 
has been recently found in Torres' Straits. 

The principal genera are : — 

♦Oaryocrinus. *Codaster. *Comarocystites. 

*Hemicosmites. *Apiocystites. *Sphaeronite8. 

*Edriaster. 

Order II. CEINOIDEA. 
Beachiata. 

Body cup-shaped, the dorsal portion furnished with calcareous 
plates, the ventral coriaceous ; stalked, at least when young ; and 
with five or more branching arms, not connected with the visceral 
cavity. 

This order abounded in Palaeozoic times. Comatufa, the com- 
monest of the recent forms, is free when mature ; the mouth is 
on the ventral surface, the arms constantly in motion causes a 
sufficient quantity of organic matter in solution to pass into it for 
food. Some of the extinct forms had a proboscis or tube, often 
of great length, arising between two of the arms. 

There are two families, the first permanently stalked, the other 
free in the adult. 

Encrinida. *Platycrinus. Comatulidce (Feather- 

Pentacrinus (Sea-lily). *Actinocrinus. stars). 

Holopus. *Encrinus. Comatula=Antedon. 

Ophiocrinus. *Apiocrmus. Phanogenia. 

Rhizocrinus. *Saccosoma. 
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Order III. BLASTOIDEA. 

Body rounded, enclosed in solid polygonal plates, and furnished 
with a jointed stalk ; the summit of the body, or calyx, with five 
areas longitudinally grooved. No pyramid. Palaeozoic. 

There are about fifty species ; the majority appear to have lived 
in the Carboniferous period. 

•Pentatremites. *El»acrinus. *Eleutherocrinus. 



Class II. STELLERIDA. 

Body star-shaped or pentagonal, composed of a disk, either five, 
or more lobed, or with five or more arms. Mouth central, infe- 
rior, without teeth. Sexes distinct. 

The integument is coriaceous, strengthened by a vast number of 
calcareous plates. Madreporiform tubercles or plates are con- 
nected with the ambulacral water-system. The anal aperture is 
either dorsal or absent. A blood- vascular system is present in 
most. 

Disk entire, with five or more arms Ophiuroidea. 

Disk lobed or pentagonal Asteroidka. 



Order I. OPHIUBOIDEA. 

Disk entire, containing all the viscera, and giving off five or 
more slender arms, not channelled beneath. The larva pluteiform, 
with a skeleton. 

The arms are not prolongations of the disk, and are not chan- 
nelled beneath, as in Asteroidea ; they are each enclosed in four 
rows of calcareous plates, and having no true suckers ; these arms 
are their only means of locomotion. There are no pedicellariae. 
The madreporiform tubercule is inferior, near the mouth. 

Astrophytida. Ophiomyxa. Amphiura. 

Astrophyton=£urayle. Ophiocoma. Ophioglypha. 

Asteronyx. Ophiomastix. Ophiarachna. 

Trichaster. Ophiopholis. Ophiopeza. 

Ophiactis. *Aspidura. 

Ophiurida (Sand Stars). Ophiura. 

Hemieuryale. Pectinura. Brisingida. 

Ophiothrix. Ophioderma. Bnsinga. 
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Order II. ASTEROIDEA. (Starfishes.) 

Disk more or less lobed or pentagonal, the lobes continuous 
with the disk, hollow, and receiving prolongations of the viscera. 
The larva vermiform, and without a skeleton. 

The lobes are channelled beneath for the ambulacral feet or 
suckers, which act as organs of locomotion. The madreporiform 
tubercle is on the back ; a curved calcareous tube connects it with 
the mouth. Sometimes five are present. Pedicellariae occur on 
the body or the mouth. 

Scytaster. 

*Palaeaster. 

Oreaster. 



Asteracantkiidce. 
Asteracanthion = Uraster . 



Asterias. 
*Palaeocoma. 



Solastrida. 

Echinaster. 
Cribella. 
Chaetaster. 
Solaster. 



A&teriidtB. 

Astropecten. 
Otenodiscus. 
Luidia. 



Asterinida. 

Asterina. 
Palmipes. 
Culcita. 
Goniaster. 



Class III. ECHINOIDEA. 

Body rounded or discoidal, enclosed in a shell composed of 
numerous closely connected plates, and studded with tubercles on 
which are jointed movable spines. Sexes distinct. 

Certain of the plates are perforated for the emission of suckers 
or tube-feet [ambulacra] ; by the joint action of these and the 
spines locomotion is performed. The anus is at the top, and the 
mouth at the base. The latter has a very complicated arrange- 
ment of jaws or teeth [the splanchnic skeleton]. The intestine is 
convoluted. There is a blood-vascular system, but no distinct 
organs of respiration. 

Sea-water is admitted into the peritoneal cavity through the 
perforated madreporiform tubercle, which is borne on the largest 
of the five genital plates. 

Two rows of ambulacral alternating with two 
rows of interambulacral plates. 

Anus central Endocyclica. 

Anus not central Exocyclica. 

Three to six rows of plates in each ambulacral 

Space PALiECHINOIDEA. 

In this class there are several genera which contain many fossil 
as well as recent species. 
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Order I. ENDOCYOLICA. 
Desmoticha. 

Anus central. Two rows of ambulacral and two rows of inter- 
am bulacral plates alternating witli each other. 

In our common sea-urchin (Echinus sphara) there are about 
300 plates and 4000 spines (Forbes), The Mediterranean E. 
esculentus is extensively used for food ; the ovaries are the parts 
selected. Toxopneustes lividus is found in holes of limestone, 
sandstone, granite, &c, which it is supposed to form for itself. 



CidaridcB. 

Cidaris. 
*Goniocidaris. 
*Echinothuria. 

Phormosoma. 

Salenia. 

Arbacia. 

Diadema. 

Echinometra. 



Podophora. 



Clypeastrida. 

Echinocyamus. 

Asthenosoma = Calreria. Fibularia. 

Clypeaster. 
Eckinida. Laganum. 

Toxopneustes. Mellita. 

Echinus (Sea-urchin). Botula. 
Salmacis. Encope. 

Mispilia. Echinarachnius. 

Echinothrix. *Scutella. 



Order II. EXOOYCLICA. 

Petalosticha. 

Anus not central. Two rows of ambulacral and two rows of 
interambulacral plates alternating with each other. 

The English species of this order are known as "Heart- 
urchins." As they mostly bury themselves in the sand or mud, 
the greater part of their spines are directed backwards. 



Cassidulida. 
*Cassidulus. 

Echinoneus. 

Echinolampus. 
♦Ceratomus. 

Anochanus. 
•Dysaster. 



Spatangida. 

Ananchytes. 
Pourtalesia. 
Spatangus. 
Breynia. 

Pa]ajostoma=Leskia. 
Amphidetus = Echi- 
nocardium. 



Brissus. 

Agassizia. 

Mctalia. 

Meoma. 

Linthia = Desoria. 

Schizaster. 

Moira. 
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Order III. PAL^CHINOIDEA. 

Tessellata. 

Three to six rows of plates in each interambulacral space. 
This order is confined to the Palaeozoic formations. There is 
but one family : — 

Pakechinida. 

*Palaechinus. 

*Melonites. 

*Eocidaris. 



Chute IY. HOLOTHTJEOIDEA. 

SCYTODERMATA. 

Body cylindrical or vermiform, with a coriaceous akin, in which 
are scattered calcareous particles, and, with few exceptions, fur- 
nished with five longitudinal rows of ambulacra! suckers or tube- 
feet. Mouth tentaculate. 

The tentacles surrounding the mouth are plumose and retrac- 
tile, and generally from 10 to 20 in number ; they are prolonga- 
tions of the water-vascular system. The anal aperture is at the 
opposite extremity. The intestine is convoluted, and often com- 
plicated. The skin is lined with powerful longitudinal and 
transverse muscles, by which the animal is enabled so to contract 
its body as to eject all its viscera. In this condition it will live 
for some time, and in three or four months the lost parts will be 
reproduced. Some members of this class will divide sponta- 
neously into two or more parts, each developing new and perfect 
organs. Notwithstanding, the anatomy is very complex. 

Without organs of respiration Apneumona. 

With organs of respiration Pneumonophora. 

Order I. APNEUMONA. 

No special organ of respiration. Hermaphrodite. 

There are no ambulacral feet in Synaptidse ; but locomotion is 
effected by the spicula, which are anchor-shaped, barbed, wheel- 
shaped, &c, according to the genera. Synajpta vivipara is vivi- 
parous ; in S. digitata the embryo is vermiform. There are no 
" Cuvierian organs." 
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Synaptidce. Chirodota Oncinolabida. 

Synapta. Eupyrgus. Oncinolabes. 

Myriotrochus. Anapta. Echinosoma. 

Order n. PNETJMONOPHORA. 

Bespiratory organs branching, tree-like, arising from within the 
cloaca. Sexes distinct. 

Water is admitted into the abdominal cavity by means of the 
respiratory organs. The " Cuvierian organs" are thread-like 
fibres terminating in the cloaca. MoJpadia is hermaphrodite. 
Development is direct in some ; in others the embryo is at first a 
planula. 

Some Holothurics harbour inquilines or commensals; one of 
them is a fish [Diphasid]. Holothuria araus is the trepang, an 
article of considerable importance as food in the Eastern seas. 

Molpadiid<B. Bohadschia. Thyone. 

Molpadia. Ochnus. 

Lioeoma. Psoltda. Thyonidium. 

Psolus. Hemicrepis. 

Holothuriida. Cucumaria=Pentacta. 

Holothuria (Sea-cu- 

cumber). Bhopalodina. 
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Subkingdom IV. VERMES. 

Body elongate or vermiform, soft, bilaterally symmetrical, with 
or without feet, but, when present, never jointed. 

Except Cestoda, Chaetopoda and Cephalobranchia, develop© a 
secondary mouth [deuterostomatous] ; the Gephyrea are uncer- 
tain, but in the remainder the oral aperture remains the same 
through life [archseostomatous]. 

The classes composing this subkingdom are widely different 
from one another, and were for a long time combined with 
Arthropods, under the name of Annulosa. The location of 
Polyzoa, in particular, with them must be considered as very 
doubtful. 

Normally single animals. 
Tail never fin-like. 

Body distinctly segmented Annelida. 

Body not segmented, or very indistinctly. 
No ciliated disk. 

Mouth simple, or none Scolecida. 

Mouth at the end of a proboscis Gephyrea. 

A ciliated disk at the anterior end Botifera. 

Tail fin-like CHiETOGNATHA. 

A compound plant-like organism Polyzoa. 



Class I. SCOLECIDA. 

Ectozoa. Steeelmintha. Cozlelmivtha. Scolecimorpua. 

Worm-like animals,~not with true segments, mostly entozoic. 
Mouth, when present, anterior. A water-vascular system. 

The water-vascular 6ystem is a tubular set of vessels having 
openings on the surface of the body, and branching out into 
its substance. There is, with few exceptions, no circulatory 
system. 

Between this and the next class Owen interposed the Coelenterata 
and Echinodermata. 

Coelelmintha was a class for the Nematoda ; Sterelmintha for 
the remainder, including Linguatida. 
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Internal parasites (Eatozoa). 
No alimentary canal. 

Body with numerous flat joints Cestod a. 

Body vermiform Acantiiocepiiala. 

An alimentary canal. 

Body flattened Trematoda. 

Body slender, cylindrical Nematoda. 

Non-parasitic Turbellaria. 

Order I. CESTOD A. 

T-fiNIADA. COTYLIDEA. AoASTKEiE. 

Internal parasites, in the mature stage composed of a number 
of flattened joints, the anterior end of the body or head provided 
with hooks or spines, or both, or suckers. No digestive nor vascular 
systems. Hermaphrodite. 

The head is the true animal, the joints being the hermaphrodite 
reproductive organs developed by a process of gemmation from 
the head. The joints are called proglottides, and are organically 
connected by the water- vascular system. 

Although the proglottides are only produced in the alimentary 
canal of man or some other warm-blooded animal, it is necessary 
for the evolution of an embryo that the ovum should be swallowed 
by some other animal than the one inhabited by the mature worm. 
When the fecundated proglottides, therefore, are expelled, the 
decomposing ova are liberated ; and should an ovum get into the 
alimentary canal of a vertebrate, the embryo (now called a "pro- 
scolex "), set free from its covering, proceeds to bore with its spines 
through the tissues of its host until it finds a resting-place ; then 
it surrounds itself with a cyst, and a vesicle containing a fluid is 
developed ; it is now called a " scolex." These cysts were also 
known as "hydatids." 

When ova get into the alimentary canal of a pig their embryos 
generally find their way into the muscles, in which case the pork is 
said to be measly. The worm was called Cysticercus celluloses. In 
the sheep the cystic worm ( Ccenurus cerebralis) caused the " stag- 
gers," and in the dog became Taniia serrata. In man the common 
tape-worm of Western Europe is Tania solium. The tape-worm 
of the cat is the Cysticercus of the mouse ; that of the fox is the 
Cysticercus of the rabbit. 

The chain of reproductive joints or zooids is called the " stro- 
bila." Each new joint is formed between the head and the next 
joint ; the most distant joints are therefore the oldest. 

E 
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The Cestoda are sometimes combined with the Trematoda and 
the Turbellaria to form the class Platyelmintha ; or the two 
former only are combined to form the class Cotylidea. 

According to Cobbold there are about 260 species belonging to 
the Cestoda. 

Tctniida. TefrarhynchidcB. CaryophylUcidm. 

Tamia (Tape-worm). Tetrarhynchus. Caryophyllaros. 

Eustemma. 

IHhothriidct. Echinobothrium. 

Dibothrium. Ligulid*. AmpkSinide. 

Bothriocephalus. Ligula. Amphiline. 



Order II. ACANTHOCEPHALA. 

Internal parasites, worm-like, the anterior end armed with re- 
curred hooks. No alimentary canal. Sexes distinct. 

The water-rascalar system is said to have no external openings. 
The embryos are like Gregarinida, and become encysted as in 
Cestoda ; in that state they are swallowed by birds, fishes, Ac., 
when they develope into mature animals. 

EchinorhynchicUg. 

Echinorhynchus. 
Coleops. 



Order III. TREMATODA. 
Stebelviotha. Platyelmiktha. 

External or internal parasites, flattened or rounded, not ciliated 
in the adult state. Mouth and anus in one. Hermaphrodite. 

The alimentary canal lies in the substance of the body, and not 
in a free perivisceral space. In a few it disappears in the adult. 

Some of these parasites scarcely undergo any change [Mono- 
genea] ; otbers [IHgenea] begin life on leaving the egg as a free 
ciliated infusorian; if it meets with a suitable host in its wanderings 
it puts on many forms before reaching maturity. Individuals pro- 
ceeding from ciliated embryos also produce buds which develop© nu- 
merous tadpole-shaped larvae [cercariae] which, when their ciliated 
skin bas been thrown off, are known as " rediae." Cercariae often 
become encysted, and in that state they are said to wait for years 



VERMES. 



39 



before their host is swallowed by the creature intended to lodge 
them. The cyst is then broken up, and the worm is set free to 
begin another form of life. 

These parasites are found on the gills and skin of fishes, on 
mollusks, Crustacea, &c. Distoma hepaticum is the liver-fluke of 
sheep ; many other species are found in man and other animals. 
Myzostoma lives on (Jomatulce. 



MONOGENEA. 

Octocotylida. 

Octocotyle. 
Diplozoon. 

Gyrodactylida. 
Gyrodactylus. 

PolystomicUe. 
Onchocotyle. 



Octobothrium. 

Polystomum. 

Tetrastoma. 



Digenea. 

Distomidtp. 

Distoma (Fluke). 
Bilharzia. 



Tristomidcs. Monostomid*. 

Tri8toma=Nitzschia. Monostomum.. 

Amphistomum. 
Diplostomum. 



Udonella. 
Epibdella. 



Myzostomida. 
Myzostoma. 



Order IV. NEMATODA. 

COZLELMINTHA. NeMATELMINTHA. NeMATELMIA. NeMATOIDEA. 

Mostly internal parasites, with thread-like or cylindrical non- 
ciliated bodies. No respiratory nor circulatory organs. Sexes 
distinct. 

These have a distinct mouth and intestine, although in some 
Gordiidse they are either rudimentary or wanting. Phanoglene 
and one or two others have eyes. A few are subject to metamor- 
phosis ; thus Urolabes is the larva of Filaria, and Rhabditis of 
Dochmius. 

The Gordiidae are sometimes ranked as an order; Gordius 
itself leads at first a free existence in water, but soon find its 
way into some aquatic insect. Mermis is found in Lepidoptera, 
and Spharularia bombi in the humble bee. The female of the 
latter is about an inch long, while the male is calculated to be 
28,000 times smaller. {Lubbock.) 

Anguillulce are found in stale paste, vinegar, ears of wheat 
affected with blight, &c. ; while some of them cause galls on 
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plants. The too well-known guinea-worm {FUarta medinensis) 
varies from six inches to ten or twelve feet in length, but ifl 
Bcarcely two thirds of a line in thickness. Syngamus ia found in 
the trachea of birds. Among the parasites in man may be men- 
tioned Ascaris lumbricoides and Trichina spiralis, thel atter getting 
in millions into the muscles, and causing the disease called tri- 
chinosis or trichiniasis. 



Gordiida. 
Gordius. 
Mermis. 
Sphaerularia. 

Strongylida. 
Strongylus. 
otephanurus. 
8yngamus= Sclero- 

stomum. 
Dochmius. 

Trichinida. 
Trichina. 
Trichocephalus. 

Spiruridce. 
Spirura. 



Tropidocerca. 
Spiroptera. 

Dacnitida. 

Dacniti9. 
Ophiostomum. 

Cucullanida. 

Cucullanus. 
A ncyra can thus. 
Stenodes. 

FilariidiB. 
Filaria. 

Ascarida. 
Oxyuris. 
Ascaris. 



Chiracanthidte. 
Chiracanthus. 

PhysaloptericUe. 
Physaloptera. 

Hedrurid<B. 
Hedrurus. 

Anguillulidce. 

Anguillula. 
Dorylaemus. 

Amblyurida. 

Amblyura. 
Enchelidium. 
Phanoglene. 
Anticoma. 



Eiiabdophora. 



Order V. TURBELLARIA. 

Platyelmintiia. Teretularia. 

Non-parasitic, aquatic animals, having a flattened, ovoid, elon- 
gate body, with a ciliated cuticle. Mostly hermaphrodite.. 

Except in the Nemertidse the sexes are rarely distinct. Repro- 
duction is either by ova, by internal gemination, or by transverse 
Isdon. The intestine is either simple or branched, and in some 
here is no circulatory system. There are eye-specks in most. 
Jome Neroertidse beffin life as a helmet-shaped larva [pilidium]. 
\. peculiar proboscidiform modification of the pharynx has been 
aken for a genital organ, for an embryo, for the digestive canal, 
or an organ of defence, and for a parasitic worm. 
Lineus attains a length of nearly 200 feet. 
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Ehrenberg, Mcintosh, and others rank the Turbellaria as a 
class ; and it is variously divided. The families below are distri- 
buted under three sections: — Dendroccda with a ramified digestive 
cavity, Rhabdocoela with a simple one, both being without an 
anal aperture, and Rhynchoccela with an anal aperture and the 
pharynx protrusible. 

Bcuanoglossus, forming the class Enteropneusti of some authors, 
has rudimentary branchiae. Tomaria is supposed to be its larval 
form. Mitraria is also supposed to be a larval form belonging to 
this order. 



Dendrocxela. 

Euryleptida. 
Eurylepta. 



pta. 
•lana. 



Leptop. 
Planocera. 



Planariida. 



Polycelis. 

Flanaria. 

Polycladus. 

Bipalium. 

Geoplana. 



Dalyellia. 



RlIABDOCCELA. 

Microstomidce. 
Microstomum. 

Dinopkilida. 
Dinophilus. 

Derostomida. 

Derostomum. 
Opistomum. 

Mesostomida. 

Mesostomum. 
Vortex. 

Rhy n choprobolida. 

Rhynchoprobolus. 
Prostomum. 



Rhynchoccela. 
Cepkalotkricida. 
Cephalothrix. 

Carinellida. 
Carinella. 

Lineidte. 

Lineus. 

Borlasia. 

Meckelia. 

Amphiporida. 

Nemertes. 

Tetrastemma. 

Amphiporus. 



Balanoglossus. 



Claas II. ANNELIDA. 

Annul at a. 

Body composed of numerous segments [somites], the limbs 
rarely present, or (if present) rudimentary. A vascular system 
with red blood, but without corpuscles, in most. 

The skin is rarely ciliated, but bristles, often fasciculate, are 
common. The nervous system is ganglionic. Hirudinea and 
Oligochaeta are archaeostomatous, Chaetopoda and Cephaiobranchia 
are deuterostomatous. 

e3 
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There are no true parasites in this class, except a few 
Hirudinea ; but inquilines or commensals are sometimes met 
with. Very few species are terrestrial. 

Mouth suctorial Hirudinea. 

Mouth not suctorial. 

Without branchiae Oligocilsita. 

With branchiae. 

Branchiae dorsal Ciletopoda. 

Branchiae cephalic Cephalobranchia. 

Order I. HIKUDINEA. 

DlSCOPHORA. SUCTORIA. 

Mostly aquatic animals, with a sucking-disk at one or both ex- 
tremities. Hermaphrodite. No metamorphosis. 

Although ringed, the body is not divided into distinct somites, 
the rings being merely surface markings. Respiration is effected 
by the skin or by lateral sacs. The circulatory system consists 
mostly of longitudinal trunks or a series of sinuses. The eyes 
are little more than pigment-spots. 

The ordinary leech is Hirudo medicinalis; the Hungarian 
leech (H. officinalis) is probably a variety. Horse-leech is a name 
given to two distinct species, or even genera — Hcemopsis sanguined 
and Aulostomum gulo. Macrobdella valdiviana is 2£ feet long. 

Malacobdellida. Clepsinidce. Trochetia. 

Malacobdella. Clepsine. Aulostomum. 

Piscicola = Ichthyo- Nephelis. 

Acanthobdellida. bdella. Hirudo (Leech). 

Acanthobdella. Haemopsis. 

Histriobdella. Hirudinida. Pontobdella (Sea- 

7? i ^77- j Typhlobdella. leech). 

BranchwbdellidcB. Macrobdella. Branchellion. 

Branchiobdella. Bdella. 



Order II. OLIGOCH^ETA. 

LUMBRICINA. TERRICOLA. SCOLEINA. 

Mostly land- or freshwater-worms, without feet, but provided 
with bristles [setae]. Mouth rudimentary. No branchiae. 
Mostly hermaphrodite. No metamorphosis. 



VERME8. 43 

Reproduction is mostly by ova or by gemmation; but the 
earth-worm (Litmbricus terrestris) developes directly. Respira- 
tion is by the skin. 

These worms are generally found in the mud of ponds and 
streams ; they are never parasitic or inquiline. 

Ichthydium was referred to the Rotifera by Ehrenberg. 

Naidida. Enchytr aida ». LiDnbricida:. 

iEolosoma. Enchytraeus. Lumbricus (Earth- 

Chaetogaster. worm). 

Nais. S<pnurida>. Perichata. 

Aulophorus. Saenurus=Tubifex. Phreoryctes. 

Euaxes=Rhynchelmis. Megascolex. 

Limnodrilus. 



Ichthydiida. 
Ichthydium. 

Order in. CH^ETOPODA. 
Errantia. Antennata. Polycileta. Rapacia. Notobranchiata. 

Marine animals, mostly worm-like, with tubular setigerous 
feet [parapodia]. Body not presenting distinct regions. Respira- 
tion by dorsal branchiae. Sexes distinct. A metamornhosis. 

The branchiae are external and ranged along the side of the 
back ; but in many of the Aphroditidae the branchiae are rudi- 
mentary or absent. The blood-systein is in abeyance, and respira- 
tion is performed by water, filtered between the dorsal scales 
[elytra], yielding its oxygen to the fluid of the peritoneal cavity, 
by which the aerating element is imparted to the organization. 
The head is frequently provided with two or more unjointed 
appendages or tentacles. Eyes are sometimes present, as well as 
jaws. 

Agamogenesis, accompanied by polymorphism, occurs in some, 
the males and females differing from one another as well as from 
the sexless forms. The young, on leaving the ovum, is a iree- 
swimming ciliated body. Gemmation is also another modo of 
reproduction. 

A few species are commensals ; but they are mostly free, moving 
about at the bottom of the sea, or living in the sand, as the common 
lob-worm (Arenicola piscatorum). Apparently they are capable 
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of living a long time without food ; M'Intosh records a Eunice 
norvegica kept for three years without nourishmeut of any kind. 
Eunice gigantea attains a length of four feet. 

Tomopterits, forming the order Gymnocopa of Grube, is a 
degraded form, with no trace of branchiae or of a blood-system. 
Although three or four inches long, it is so transparent as to be 
nearly invisible, except in- certain shades of light. In the female 
the ova are in the general cavity of the body, there being no 
proper ovarium. 

Peripatus, a highly specialized land-form, found in the West 
Indies, the Cape, New Zealand, and South America, appears to 
connect the Annelida with the Myriopoda ; Grube has proposed 
an order (Onychophora) for its reception. 

Potyophthalmus, Dero, and Capitella form the Haloscolecina of 
Carus. 



Apkroditidce. 

Aphrodite (Sea - 

mouse). 
Hermione. 
Pontogenia. 
Harmothoe. 
Polynoe. 
Pholoe. 
Antinoe. 
Sigalion. 

PalmyridcB. 
Palmyra. 

Amphinomidce. 
Hipponoe. 
Chloeia. 
Euphrosyne. 
Amphinome. 

Eunicida. 

Eunice = Marphy sa. 

Biopatra. 

Lysidice. 

(Enone. 

Lumbrinereis. 



Nereida. 

Nereis =Lycoris. 

Lycastis. 

Nephthys. 

Glycerida. 
Glycera. 

Phyllodocida. 

Phyllodoce. 

Eulalia. 

Alciope. 

Hesionida. 

Hesione. 
Castalia. 
Psamathe. 
Podarce. 

Syllidce. 

Syllis = Autoly tus. 
Grubea. 
Dujardinia. 
Schmardia. 

Nerinidce. 
Leucodora. 



Nerine = Malacoceros. 

Spio. 

Disoma. 

Chatopterida. 
Chaetopterus. 

Cirratulida. 
Cirratulus. 

Ariciidce. 
Aricia. 
Ephesia. 
Aonis. 

Opheliida. 
Ophelia. 
Ammotrypane. 

Arenicolida. 
Arenicola (Lob-worm). 
Eumenia. 
Dasybranchus. 

Polyophthalmus. 
Defo=Proto. 
Capitella = Lumbrico- 
rais. 



VEKMESt 



45 



Tomopteridce. 
Tomopterus. 



Peripatidce. 
Peripatus. 



Order IV. CEPHALOBRANCHIA. 

SeDENTABIA. TUBICOLA. PoLYCHiETA. 

Worm-like, marine animals, mostly protected by a tube. Body 
presenting distinct regions. Respiration by branchiae placed near 
or on the head. Sexes distinct. A metamorphosis. 

The tubes are mostly secreted by the animal itself, and are 
either calcareous or membranous, or they may be composed of 
grains of sand agglutinated together. The tubes are either free or 
adherent to some foreign body, and the animal is not organically 
attached to them. The branchiae are generally filamentous, and 
fringed with vibrating cilia. The embryo is a free-swimming 
ciliated body. A few fossil forms are known. 



Pherusid<e. 
Pherusa = Chloraema. 

Clymenidce. 

Clymene. 
Maldane. 
Notomastus. 

Hermetlidce. 
Hermella = Sabellaria. 



Terebellidce. 
Terebella. 
Sabellides. 

Amphictenidce. 

Amphictena = Peo- 
tinaria. 

Sabellida. 

Sabella. 
Myxicola. 



Serpulida. 

Serpula. 

Vermilia. 

Cymospira. 

Protula. 

Ditrupa. 

Spirorbis. 

Filograna. 

Fabricia. 

Phoronis. 



Class III. GEPHYREA. 

SlPUNCULACEA. RhYNGODEA. 

Body cylindrical, with a thick coriaceous skin, often indistinctly 
ringed. Head not distinct from the body, often produced into a 
proboscis. Sexes distinct. Metamorphosis more or less 
complete. 



46 VERMES. 

There are no respiratory organs, and sometimes no vascular 
system. The mouth is placed at the end of the proboscis. A 
second form of male (Planaria-libe) exists in Bonellia. These 
animals have ciliated free-swiraming embryos, not unlike Rotifera, 
to which Huxley considers them closely allied. In the subsequent 
growth only part of the larva is concerned in the development of 
the adult. The Gephyrea were formerly placed with the Echino- 
dermata. 

Sipunculida. Anoplosomatum. Thalassema. 

Sipunculus= Syrinx. Chsetoderma. Ancistropus. 

Phascolosoma. 

EchiundiB. Stemaspida. 

Priapulidai. Eohiurus. Sternaspis. 

Priapulus. Bonellia. 



Class IV. ROTIFERA. 

Rotatoria. Systolida. 

Minute, aquatic, rarely parasitic animals, mostly free-swimming. 
The head generally provided with one or more ciliated disks. 
Sexes distinct. No metamorphosis. 

The body is cylindrical, more or less distinctly ringed. At the 
anterior end is one or more retractile disks [trocnal disk, or 
corona], bearing cilia, which, when vibrating rapidly, produce the 
appearance of turning round like a wheel. The mouth is ventral, 
often furnished with jaws. Certain red spots, sometimes to the 
number of eight, are generally supposed to be eyes. The males 
are frequently smaller than the females, and have no digestive 
organs. In both sexes there is a water-vascular system. 

Some genera are provided with a tube or sheath [lorica], into 
which the animal can withdraw itself. Philodina, Melicerta, and 
one or two others construct a floccose covering for their protec- 
tion in winter. 

The Rotifera delight in the sunshine, on a dull day they con- 
ceal themselves. They swim either by means of their cilia, or by 
bending the body and jerking themselves along. Flosculariidae 
are permanently fixed. 

By some these animals are regarded as unsegmented Arthropods. 
Ehrenberg places Ichthydiidae in this class, under his order Mo- 
notrocha. Albertiidae are worm-shaped, and parasitic on Lum- 
brictts, Nais t &c. 
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No intestine nor anus Gastrodela. 

With intestine and anus. 
One disk. 

Disk entire Holotrociia. 

Disk divided Schizotrocha. 

Two disks Zygotrocha. 

Gastrodela. Flosculariidce. Zygotrocha. 

AsplanchnidcB. Floscularia. Philodinida. 

Asplanchna. Melicerta. Philodina. 

Ascomorpha. Stephanoceros. Rotifer. 

Actinurus. 
Holotbocha. Hydatinida. 

tu. j tt j 2.- Scaridiida. 

<Eeistes. Polyarthra. Brachionuo. 

Conochilus. sST 

Euchlanida. 
Schizotrocha. Euchlani8> AB*rttidm. 

Megalotrochida. Stephanops. Albertia. 
Megalotrocha. Metopidia. 



Class V. CHiETOGNATHA. 



CEstiielmintha. 

Free, elongate, transparent animals, with praeoral setse and a 
fin-like tail, but without limbs. Hermaphrodite. No metamor- 
phosis. 

The posterior part of the body is fringed by a fin-like mem- 
brane. The intestine is a straight tube. The nervous system 
consists chiefly of a single abdominal ganglion, sending backwards 
and forwards two pairs of lateral branches. The eyes are two 
pigment-spots. The embryo is non-ciliated, and undergoes no 
metamorphosis. 

This is a very aberrant form, and has even been regarded as a 
vertebrate. There are six species, mostly European, of the one 
genus 

Sagitta. 



48 VERMES. 

Class VI. POLYZOA. 

Bryozoa. Oiliobraciiiata. Polypiaria. Oellulipera. 

Associated, mostly marine animals, each living in a cell on a 
plant-like organism, or adnate upon foreign bodies, very rarely 
tree. Mouth surrounded with ciliated tentacles. Hermaphro- 
dite. A metamorphosis. 

The separate animals or zooids are called " polypides " or 
" personse," the entire system is a "zoarium," also " polyzoarium " 
and "coenoecium," and the "zoooeciura" is the organ in which the 
polypides are produced. The tentacles are borne on a projec- 
tion or stage called the " lophophore." The alimentary canal 
" is suspended in a double-walled sac." The animals do not 
communicate with one another as they do in the hydroid polypes 
[Calyptoblastea]. There is, however, said to be a general system 
of nerves by which the polypides are placed in communication. 

Reproduction is by ova and by continuous gemmation, each 
new zooid remaining attached, and adding to, the parent-stock. 
Another form of gemmation occurs in which certain bodies, called 
" statoblasts," are developed in the polypide ; these are enclosed 
in two horny disks, and " when the statoblasts are placed under 
circumstances favouring their development, they open by the sepa- 
ration from one another of the two faces, and then there escapes from 
them a young Polyzoon, already in an advanced stage of develop- 
ment, and in all essential respects resembling the adult individual 
in whose cell the statoblasts were produced" {Allmmi). On 
leaving the ovum the embryo is a free ciliated sac-like body. 

Mouth without an epistome GymnoLjEMAta. 

Mouth with an epistome PiiylactoljEM ata. 



Order I. GYMNOL^MATA. 

Separation of individuals complete. No epistome. Lopho- 
phore circular. 

This order is composed of marine organisms, often taken for 
seaweeds, and having a close resemblance to the Calyptoblastea ; 
the former, however, differ in that the cells do not communicate 
except by the external investing cuticle [ectocyst]. In one of the 
suborders [Chilostomata] this cuticle gives rise to certain ap- 
pendages called " avicularia," " vibracula," and "oooecia" or 
" oocysts." The avicularia are organs of prehension, consisting 
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of a movable portion or mandible and a corresponding fixed 

portion ; the vibracula consist of a cup having a movable seta 

attached, to it ; the oocecia or oocysts are globular cells receiving 
the ova. 

There are three suborders : — 

Mouth of the cells with a movable lip Ciiilostomata. 

Mouth of the cells without a lip. 

Mouth round, open, not setose C yclostomata. 

Mouth setose Ctenostomata. 

Ohilostomata. Bicellariidae. Tubidiporida. 

CateniceUida. Bicellaria. Alecto. 

Catenicella. Bu ^ ula - Tubulipora. 

Cellanid*. Mustra (Sea _ mat) . DiMtODO L 

Salicornaria. Carbasea. Uiastopora. 

Membraniporida. Discoporellida. 

CdliOariid*. Membranipora. Discoporella. 

Cellularia. Lepralia. Tennysoma. 

KCllaria. „ „ *«*"** 1«SS 
Canda Cellepora. 

_, . . _ Frondiporida. 

Eschar ida. -c .. 

Scrupariida. t^w* Fascicuhpora. 

a™ ™«f Uschara. Frondipora. 

Scrupana. Retepora. r 

Mte&! °^ VinculaHidce. Cerioporidce. 

Beania. Vincularia. *Oeriopora. 

„ . . .., Selenariidce. _ 

FarciminanidcB. « . . Ctenostomata. 

_ . . Selenana. 

Farciminana. Fesiculariida. 

Cyclostomata. Vesicularia. 

GemeUariid*. CHsiidai. Valkeria. 
Gemellaria. p . . 

Dimetopia. ^risia. Paludicellidce. 

Notamia. Idmoneida. Paludicella. 

Idmonea. 

CabereidcB. Pustulopora. Alcyonidiidce. 

Caberea. Hornera. Alcyonidium. 
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Order II. PHYLAOTOL^MATA. 

Separation of individuals incomplete. Mouth with an epi- 
stome. Lophophore bilateral. 

The epistome is a lid or valve placed over the mouth of the 
polypide. The united organism has no special stem. Cristatella 
is a free organism, and, like most of the species of the order, is 
found in fresh water. The Pedieellinidae have been considered 
to form a subclass [Entoprocta], the Gymnolaemata and re- 
mainder of the Phylactolaemata constituting another subclass 
[Ectoprocta]. Rhabdopleura is an anomalous marine form. 

PlumctfellidcB. Lophopus. • Pedicellinida. 

Plumatella. , Pedicellina. 

Alcyonella. Oristatelliaa. Loxosoma. 

Fredericella. Cristatella. 



Bhabdopleura. 
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Subkingdom V. ARTHROPODA. 

AETICULATA. 

Segmented, non-ciliated animals, with distinctly jointed legs. 
Nervous system ganglionic. Sexes generally separate. Oviparous. 

This subkingdom contains probably not less than 200,000 
species. They fall naturally into four classes : — 

Head, thorax, and abdomen distinct Insect A. 

Head or abdomen not distinct from the thorax. 
With antennas. 

One pair Myriopoda. 

Two pairs Crustacea. 

Without antennae Araciinida. 



Class I. CRUSTACEA. 

Branchiopnoa. 

Mostly aquatic animals, with articulated appendages as well 
on the thorax as on the abdomen. Two pairs of antennae in 
most. 

The segments of Crustacea consist, at least theoretically, of a 
" tergum " of two pieces, and an epimeron on each side above, 
and beneath of the same number of pieces, the two central 
" sternum " and the two lateral " episterna." The hard pro- 
cesses of the internal skeleton are the " apodemata," and serve 
for the attachment of muscles, &c. 

Some of the lower forms of Crustacea retrograde after passing 
the embryonic stage, but an advancing metamorphosis is more 
general. Three larval forms may be distinguished : — (1) "Nau- 
plius" oval, unsegmented ; one eye ; three pairs of legs : — (2) 
" Zoea" elongate, segmented ; thorax with a dorsal spine ; two 
sessile eyes ; abdomen as long as the body ; legs rudimentary : 
and (3) " Megal&pa" flattened, segmented, no dorsal spine ; two 
pedunculate eyes; abdomen much diminished, partially bent 
under the body ; five pairs of legs. There are intermediate 
forms, and, not to be referred to the above, are Alima, Erichthus, 
and Phyllosoma, which are also said to be larvae — the two former 
of SquiUidae, the latter of Scyllaridae. 
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Owing to the extreme modifications in this class it is convenient 
to divide it into six subclasses : — 

Adult parasitic, if attached by the feet, then 
the feet rudimentary. 

Abdomen rudimentary Cirripedia. 

Abdomen more or less developed Epizoa. 

Adult free, or, if parasitic, attached by the 
feet, the feet jointed. 
With respiratory organs. 
Eyes sessile. 

Carapace in one or two pieces Entomostraca. 

No carapace Edriophthalma- 

Eyes pedunculate Podophthalma. 

No respiratory organs Podosomata. 

Subclass I. CIKKIPEDIA, 

Body furnished with a mantle, and enclosed in a many-valved 
carapace. Abdomen rudimentary. Feet in the form of cirri. 
Mostly hermaphrodite. 

The adult is attached to some foreign body by the anterior ex- 
tremity of the head, which is of large size, and almost always 
enveloped in a carapace containing also the rest of the body. The 
posterior extremities consisting of a rudimentary abdomen, thorax, 
and six pairs of many-jointed limbs, which are used for capturing 
its food. 

When the sexes are separate, the males are very minute, and 
epizoic on the female ; they are very rudimentary, and their 
characters are valueless for classification. The Khizocephala have 
been combined with the Cirripedia under the name of Pectostraca. 

The metamorphosis of the Cirripedia is very complex, but in 
the first stage the larvae resemble the Entomostraca. Darwin 
divides them into three orders : — 

With limbs (cirri). 

Limbs thoracic Thoracica. 

Limbs abdominal Abdominalia. 

Without limbs Apoda. 

Order I. THOEACICA. 

" Carapace either a capitulum or a pedicel, or an operculated 
shell with a basis." Six thoracic segments with six pairs of limbs. 
Two eyes. 
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In the pedunculate forms, the peduncle is formed by a modifi- 
cation of the larval antennae. The cement filing the animal is 
secreted by an organ which Darwin has shown to be a modified 
portion of the ovarian tube. 

Alcippe differs, inter alia, from all other Cirripeds in that the 
three segments of the thorax are without appendages. Neverthe- 
less Darwin places it between Anelasma and Ibla. 

Besides many species found on whales, fish, mollusks, crabs, &c, 
one (Ornitholepas australis) is said to attach itself to the feathers 
of a sea-bird (Puffinus cinerus). 



Lepadida. 

Lepas (Barnacle). 

Poecilasma. 

Ornitholepas. 

Otion. 

Dichelaspis. 

Concboderma. 

Alepas. 



Anelasma. 

Alcippe. 

Ibla. 

Lithotrya. 

Pollicipes. 

Seal pell urn. 

Verrucida. 
Verruca = Oiy sia. 



Balanida. 

Balanus (Acorn- 
shell). 
Pyrgoma. 
Acasta. 
Chelonobia. 
Coronula. 
Cthalamus. 
Pachylasma. 



Order II. ABDOMINAMA. 

" Carapace flask-shaped." Thoracic segments without limbs ; 
the abdomen with three pairs. Two eyes. Mouth extensile. 

Cryptophialus minutus, the only species known to Darwin, is 
one-tenth of an inch in length, and is lodged in a flask-shaped 
carapace. " The early larval stages are passed under an egg-like 
condition within the sac of the parent. The pupa having no 
natatory limbs, crawls about by aid of its antennas. 

Cryptophialus. 
Cochlorine. 



Order III. APODA. 

" Carapace reduced to two separate threads serving for attach- 
ment." J3ody without cirri. Mouth suctorial. 

Profeolepas bivincta is the only member of this order. It is 
like the larva of an insect, about one-fifth of an inch long, and 
parasitic on Alepas cornuta. Its earlier stages are unknown. 

Proteolepas. 

f3 
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Subclass II. EPIZOA. 

Body elongate, subarticulate, the antennae and limbs terminated 
either by suckers, hooks, or bristles. Mouth suctorial. No 
respiratory organs. Females with external pendent ovisacs. 

The suctorial mouth is essentially a conical tube, resulting in a 
modification of the upper and lower lips, and accompanied by 
two bristle-shaped pieces, the analogues of the mandibles. The 
ovisacs are attached to the last thoracic segment, where they re- 
main, even after the ovaries have parted with their contents. 

The males are mostly rudimentary, but of many species they 
are unknown. The young are free, and resemble Oopepods ; but 
there is a metagenesis resulting in a usually permanent attach- 
ment to fishes, Crustacea, or mollusks, to which they adhere in 
various ways. " Their development would seem to have been at 
first, as it were, hurried forward at too rapid a pace, and the 
young parasite, starting briskly into life, ranging to and fro by 
the highest developed natatory organs we have yet met with, and 
guiding its course by visual organs, must lose its eyes and limbs 
before it can fulfil the destined purpose of its creation." [0«;e».] 

The Epizoa are supposed to be more numerous than the whole 
class of fishes. They are the "Orustaces suceurs" of Milne- 
Edwards, but including also his " Crustac6s araneiformes " [Podo- 
somata]. 

With a mouth. 

Three or four pairs of limbs Siphonostoma. 

Limbs rudimentary Lern^odea. 

No mouth Rhizocephala. 



Order I. SIPHONOSTOMA. 

TnKCATA. PO3CIL0P0DA. ONCHUNA. ICTHYOPHTHIRA. 

OORMOSTOMATA. 

Body divided into head, thorax, and abdomen; the thorax 
ringed. Three or four pairs of short thoracic feet. Two an- 
tennae. 

In the adult state the females of these animals are attached by 
hooks, placed at the extremities of the first pair of thoracic legs 
to their victims, whose blood they suck. The males are generally 
found adhering to the females. There are only two antennae but 
three pairs of foot-jaws. 
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Ergasiliid<B. 
Nicothoe. 
Ergasilius. 

DichdestiidcB. 

Jjamproglena. 
Cycnus. 
Clavella. 
Dichelestium. 



Anthosoma. 
Kroyeria. 

PandaridcB. 
Laemargus. 
Cecrops. 
Phyllophora. 
Pandarus. 
Dinemura. 
Euryphorus. 



CaligidcB. 

Trebius. 

Chalimus. 

Caligus. 

Calistes. 

Elytrophora. 

Argulidce. 
Argulus. 



Order n. LERNjEODEA. 

Limbs simple tegumentary lobes, without articulations, and 
only serving to fix the parasite on its prey. Thorax not ringed. 
No antennae. 

In this order the females attach themselves to the eyes, mouth, 
skin, and especially to the gills of fishes, by means of little 
cuticular appendages, or by certain members transformed into 
immovable arms. The males are found lying under the abdomen 
of the female. 



Lemceidce. 

Lernsea. 

Lernaocera. 

Pennella. 

Lernseonema. 

Sphyrion. 



Lemaopodida. 
Anchorella. 
Lernceopoda. 
Brachiella. 
Tracheliastes. 



Basanistes. 
Achtheres. 

Chon dracanthidcB. 

Chondracanthus. 
Penniculus. 



Order in. RHIZOOEPHALA. 

SUCTORIA. 

Body cylindrical or sac-shaped, without segmentation. No 
limbs, nor organs of sense, nor mouth, nor intestine. 

These are parasites on crabs, to which they attach themselves 
by root-like tubes [modified antennaj] proceeding from the ante- 
rior portion of the body, penetrating and intertwining themselves 
into the substance of their victim. Crabs infested with Saccu- 
lina are barren, at first mechanically, afterwards histologically. 
PeUogaster is parasitic on the abdomen of Paguridae. An 
opinion has been recently expressed that the PeUogaster of the 
Pagurus has become a Saccidina on the crab. 
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The Rhizocephala are sometimes placed as a fourth order with 
Cirripedia. Kossmann's researches seem to prove that this view 
is correct, and that they are the most nearly allied to the 
Lepadidae. 

Sacculinida. Peltogastrida. 

Sacculina=Pachybdella. Peltogaster. 

Clistosaccus. Apeltes. 

Sylon. 

Subclass in. ENTOMOSTBACA. 

Body furnished with a carapace, consisting of one or two shells, 
sometimes multivalve. limbs jointed, setiferous. Branchiae 
attached either to the limbs or to the oral appendages. Sexes 
distinct. 

These are mostly minute, freshwater animals, very prolific, 
animal-feeders, and very rarely parasitic. They undergo a 
moulting process as they grow, and some a metamorphosis. Par- 
thenogenesis is not uncommon. 

The Entomostraca of Milne-Edwards is confined to the two 
orders Ostracoda and Copepoda. Dana includes in it his three 
'* suborders," Gnathostomata [Phyllopoda and Lophyropoda, the 
latter containing Ostracoda and Copepoda], Cormostomata 
[Poecilopoda and Arachnopoda, the former comprising the 
Epizoa only], and Merostomata [Xiphura]. Excluding Epizoa, 
the term is here used in its original significance. 

Branchiae, when present, attached to the mouth. 

Head and thorax covered by a carapace Copepoda. 

Body enclosed in a two-valve shell Ostracoda. 

Branchiae attached to the legs. 
Recent. 
Mandibles and maxillae simple. 

Feet few, not foliaceous Cladocera. 

Feet many, foliaceous Phyllopoda. 

Mandibles and maxillae terminating in foot- 

like appendages Xiphura. 

Extinct. 

Body above three-lobed Trilobita. 

Body not lobed above Eurypterida. 
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Order I. COPEPODA. 
Ctclopacba. 

Body distinctly ringed, covered by a single shell. Four pairs 
of natatory legs. No branchiae. Tail setiferous. Female with 
one or two pendent ovisacs. 

In addition to the four pairs of legs, there is also a rudimentary 
pair, but attached to the abdomen. The head is tolerably dis- 
tinct, with one eye and two pairs of antennae, the latter some- 
times differing considerably in the males. The young is a 
Nauplius. 

Many of the Copepoda are marine, and some are luminous 
(ex. Sapphirina). Cetochilus is the food of the Arctic whale. 
Notodelphys is parasitic in the respiratory sac of the Ascidians, 
and Ascomyzon on Echinus. 



Oychpida. 
Cyclops. 

Calanida. 

Oalanus. 

Candace. 

Diaptomus. 

Pontella. 

Euchaeta. 

Undina. 

Olausia. 



Temora. 

PeUidiidce. 
Peltidium. 

Corycmdce. 
Corycaeus. 
Sapphirina. 

HarpacticidcB. 
Harpacticus. 
Alteutha. 



Canthocamptus. 

Laophonte. 

Westwoodia. 

Thalestris. 

Cetochilus. 

Notodelphida. 
Notodelphys. 

AscomyzonHcUs. 
Ascomyzon. 



Order II. OSTEAOODA. 

08TRAPODA. OyPRIDACEA. 

Body not ringed, enclosed between two shell-like valves, and 
terminated by a bifid tail. The inferior or second pair of an- 
tennae natatory. Branchiae attached to the oral appendages. 
Two or three pairs of thoracic feet. 

The valves of the shell can be completely closed ; when open it 
allows the play of the feet and antennae. Except in Cypridina, 
there is only one eye. The young at once assumes the shape of 
the parent. 

The Ostracoda do not carry their eggs [about 20 or 30], as in 
most Crustacea, but deposit them on foreign bodies, fixing them 
by a greenish filamentous substance. 
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Cypridida. 

Cypris. 
Candona. 
Paradoxostoma. 
Bairdia. 

Cytherida. 
Cythere. 



Cytherura. 
Cytherideis. 

Cypridinida. 
Cypridina. 
Philomedes. 
Asterope. 



Halocypris. 



Conchoecia. 

Polycopida. 
Polycope. 

Cytherellida. 
Cytherella. 



Order in. CLADOCERA. 
Daphniacea. 

Head distinct, a bivalve carapace covering the rest of the body. 
Four to six pairs of feet carrying the v branchiae. Second pair of 
antennae large, branched, acting as swimming-organs. 

The carapace is composed of two valves, joined together on the 
back. The feet are foliaceotis, and are scarcely organs of loco- 
motion. The eye is single, and very large. 

The Oladocera abound in fresh water and are very prolific. 
They have frequent moultings. " Ephippial eggs " are eggs with 
an additional covering, supposed to be the inner lining of the 
ovary. They appear to be produced in the winter. 



Polyphemidce. 

Polyphemus. 

Evadine. 

Leptodora. 

Daphniida. 
Daphnia. 



Moina. 
Bosmina. 

Sidida. 

Sida. 

Latona. 

Daphnella. 



Lynceida. 

Lynceus. 

Eurycercus. 

Alona. 

Pleuroxus. 

Chydorus. 



Order IV. PHYLLOPODA. 
Bbanchiopoda. Aspidophoba. Cekatophthalma. 

Body divided into many segments, nearly all carrying a pair of 
foliaceous legs. Antennae small, one or two pairs, not natatory. 

The legs vary from eleven to sixty pairs. The abdomen is 
many-j ointed, terminating in two long setaceous appendages. The 
eyes are two, or occasionally three ; in Nebalia and some others 
they are pedunculate. Branchipodidse have no carapace. 

Apus cancriformis, two or three inches long, sometimes met 
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with in this country, changes its skin twenty times in two or 
three months. The males were unknown a few years ago. 

The sudden appearance of animals of this order is due to the 
latent vitality of their ova, which are only hatched under favour- 
able conditions. 

Apodida. JBranchipodida. Limnadiidce. 

Apus. Artemia. Limnadia. 

Nebalia. Branchipus=Chirocephalus. Estheria. 



Order V. TRILOBITA. 

Marine animals, often of large size, belonging to the Palaeozoic 
period. Oephalio shield with two sutures dividing the median 
from the two lateral regions. Limbs rudimentary, lamelliform. 

These extinct Crustaceans are believed to be allied to Apus 
and Nebalia, but on their first discovery they were supposed to 
be fish. 

IsotelicUe. Calymenida. Ozygiidce. 

*Isoteles. *Asaphus. *Ozygia. 

*Amphyx. *Calyinene. *Paradoxide8. 

*Homalonotus. 



Order VI. XIPHURA. 

PojciLOPODA. Xyphosura. Merostomata. 

Head not distinct from the thorax, covered by a carapace. A 
styliform process or tail terminating the abdomen. Legs six 
pairs, surrounding the mouth. 

The basal joints of the legs surrounding the mouth represent 
mandibles and maxillae, the rest of the joints are ambulatory and 
prehensile. The young have no tail, which in the adult equals 
the rest of the body. Tnere are two eyes, with two ocelli. Only 
one genus is known. 

Limulus (King-crab). 

Order VII. EURYPTERIDA. 

Marine animals of large size, belonging to the Palaeozoic period. 
Body not lobed, with numerous fine thoracico-abdominal seg- 
ments. 
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Van Beneden thinks that IAmulus, Trilobita, and this order 
cannot be separated from the Scorpions, their ordinary embryonic 
development being similar. 

Some of the Eurypterida are six feet in length. 

*Eurypterus. 
*Pterygotus. 



Subclass IV. EDBIOPHTHALMA. 

Eyes sessile. No carapace. Head, thorax, and abdomen dis 
tinct, the two latter segmented. Branchiae more or less connected 
with the legs. Sexes distinct. 

The two anterior pairs of lege [gnathopoda] are homologous to 
the two outer pairs of foot-jaws of the Decapoda. The young 
resemble the parent to a certain extent, and are for some time 
protected by the mother. The principal transformations take 
place in the egg. 

The Edriopnthalma and Podophthalma form the Malocostraca 
of the older authors. Dana includes Trilobita and Rotif era in 
his Edriophthalma. 

Abdomen well developed. 

Respiration by thoracic vesicles Ampiiipoda. 

Respiration by foliaceous limbs Isopod a. 

Abdomen rudimentary LjEmodipoda. 



Order I. AMPHIPODA. 

Branchiae consisting of membranous vesicles attached to the 
base of the legs. Abdomen of seven segments. Tail natatory or 
saltatorial. 

In this order the four anterior legs, including the gnathopoda, 
are directed forward, the three posterior backward ; the five pos- 
terior legs [periopoda] are the true walking-legs. Behind the 
legs are three pairs of appendages [pleopoda], plumosely fringed ; 
these are the swimming-organs. The terminal segment of the 
body is the telson, varying much in structure. The eyes are 
sometimes so slightly differentiated as to disappear after death. 
The largest species, from Lake Baikal, is five inches long. 

Dana includes this and Isopoda in one order — Choristopoda. 
Spence-Bate gives six families. 
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Orchestiida (Sand-fleas). 
Tali true. 
Orchestia. 

Hvale |= Nic8ea - 
J \ =AUorchestes. 

Gammaridw. 

Lysianassa. 

Probolium = Montagua. 

Phoxus. 

Phaedra. 

Gammarus. 

Iphimedia. 

Pylus. 

CEdicerus. 



Epimeria = Acan- 

thonotus. 
McBra. 
Dexamine. 
Melita. 
Niphargus. 

Corophiida. 

Podocerum. 

Oyrtophium. 

Ampbithoe. 

Oerapus. 

Corophium. 

Siphonoecetes. 



CheluridcB. 
Chelura. 

Hyperiida. 

Hyperia. 
Typhis. 

Tauria = MetoBCus. 
Lestrigonus. 
Themisto. 
Rhabdosoma. 
Cystisoma = Thau- 
mops. 

Phronimidce. 
Phronima. 



Order II. LjEMODIPODA. 

Abdomen rudimentary. Branchial vesicles attached to two or 
three thoracic rings. The first thoracic segments confluent with 
the head, the first two pairs of legs attached to this part 

The dorsal portion of the segments is entire. The female is 
furnished with abdominal laminse for retaining the ova. Cyamus 
is parasitic, chiefly on whales. 

CapreUida. Dulichiida. 

Caprella. Dulichia. 

Proto 

Protella. Cyamidce. 

Cyamus. 



Order III. ISOPODA. 

No branchial vesicles, the respiratory organs placed beneath 
the abdomen, and modified in various ways. Body depressed. 
Tail well-developed. 

There are seven pairs of legs, all, the two anterior excepted, 
more or less conformable. The epimera of the dorsal portion of 
the segments are small or wanting. The young are somewhat 
different in form and with fewer limbs : in Arctu^idae they are 
carried for some time clinging on to the antennae of the mother. 
In ordinary Isopoda they are retained for a time in a kind of 
pouch formed by the membranous plates at the base of the logs. 
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In the terrestrial Oniscidae the two or four anterior pairs of 
branchiae are modified into lunge or air-vessels. 

Some of the Oniscidae are land animals, and are known as 
hog-lice, sows, &c. One of our English species, Platyarthrus 
Hojfmanseggii, is found in ants' nests. Limnoria terebrans is very 
destructive to submerged timber. JEga spongiophila resides in 
Euplectella aspergiUum. Bopyrus squillarum is found commonly 
under the skin of prawns. Liriope is a parasite on Peltogaster, 
itself a parasite. 



IdoteidcB. 

Idotea. 

Anthura. 

Cksetilia. 

SphcBromidcB, 

Sphseroma. 

Cymodocea. 

Dynamene. 

Campecopea. 

Neseea. 

Monolistra. 

Oni&cida. 

Ligia. 
Oniscus. 
Porcellio. 
Armadillo. 



Platyarthrus. 

Philoscia. 

Tylos. 

AnceidcB. 
Anceus =Praniza- J 

Asellidce. 

Asellus. 

Limnoria (Qribble). 

Iaera. 

Arcturida. 
Arcturus. 

Tanaida. 
Apseudes. 



Tanais. 
Bhoea. 

BopyrvdtB. 

Bopyrus. 

lone. 

Liriope. 

Phrixus. 

Cymothoida. 

Serolis. 

Oymothoa. 

Eurydice=Slab- 

berina. 
JEga. 
Oeratothoa. 



Subclass V. PODOPHTHALMA. 

Eyes on movable peduncles. Head and thorax confluent, 
covered by a shell or carapace. 

The masticatory parts of the mouth [gnathites] are very com- 
plicated, the two or three anterior pairs of thoracic limbs being 
converted into foot-jaws, [inaxillipeas or pedipalps], and subject 
to considerable modifications. The tegumentary skeleton varies 
from being thin and flexible to a hard and solid calcareous 
crust. 

In their development the Podophthalma vary greatly ; in some 
reproduction is direct, but in others, and more generally, the 
young emerge from the egg as a Navplius or Zo'ea, passing 
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gradually into other forms, one of the latest being a Megalopa- 
form, before attaining its mature condition ; in the shore-crab 
the Nauplins-Bt&gQ seems to be omitted. There are other modi- 
fications of form through which the young pass ; the changes 
are effected gradually, and while the animal is still comparatively 
minute ; and they do not appear to be correlated with other 
characters. 

Branchiae external StomApoda. 

Branchiae enclosed in the thorax Decapoda. 



Order I. STOMAPODA. 

Branchiae external, either placed beneath the abdomen or 
attached to the thoracic legs, occasionally rudimentary or want- 
ing. 

The carapace covers the whole or only a part of the thorax 
and is generally thin and flexible. The abdomen is elongate, and 
terminates in a natatory tail. The gnathites are confined to a 
pair of mandibles, two pairs of maxillae, and a pair of foot-jaws 
which are sometimes rudimentary, or are converted, as well a 
the seven succeeding pairs of limbs, into natatory feet. 

The branchiaB consist of numerous minute cylinders, closely 
arranged on larger cylinders ; they are wanting in Mysis. 

Leuciferidae compose the " tribe " Aplopoda of Dana. Schizo- 
poda is synonymous with Mysidae. 



EupkausiidcB. 

Gnathophausia. 

Lophogaster. 

Euphausia. 



Mysidxe. 

Mysis. 

Cynthia. 

Thysanopoda. 

Amphion. 

Leuciferida. 
Leucifer. 



Squillida. 
Squilla. 
Gonodactylus. 
Coronis. 



Order II. DECAPOD A. 

Branchiae enclosed in a special cavity on each side of the 
thorax. Five pairs of legs, the first pair didactyle. 

The branchiae consist of numerous thin plates placed closely 
together in the form of long quadrangular pyramids, nine on 
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each side in the common crab, twenty-two in the lobster. The 
digestive organs comprise a large stomach and a large many- 
lobed liver. The heart is a contractile sac, with six main arteries. 
The eggs, after leaving the ovaries, are carried under the abdo- 
men of the female. In some cases, as in Gecarcinictae, metamor- 
phosis takes place within the egg. 

The gnathites are composed of a pair of mandibles, two pairs 
of maxillae, and three pairs of foot-jaws. There are five pairs of 
feet ; the first and occasionally the second and third pairs are 
didactyle ; the last pair is rudimentary in Dynomene. The seg- 
ments of the head and thorax are closely soldered together and 
covered by the carapace. 

Ecdysis, or moulting, occurs annually or oftener, until the 
animal ceases to grow. The muscles are previously subject to 
active absorption to within a third of their natural size in order 
to facilitate withdrawal. The animal escapes where the abdomen 
is connected with the carapace, or the carapace is split down the 
middle. Crabs begin to breed long before they attain their full 
size. Crabs and their allies are the scavengers of the seas. 

Milne-Edwards [1834] divided the Decapoda into three sec- 
tions, two perfectly natural, but the intermediate one very hetero- 
geneous, in the first, Brachyura, the abdomen is small and folded 
under the body ; in the third, Macrura, the abdomen is well- 
developed, in general longer than the body, with natatory appen- 
dages at the end. Anomura [forming, it is said, the passage 
between the two] has, if we except Paguridae, little to distinguish 
it from the Brachyura. The same writer divides the Brachyura 
into four families, the characters depending chiefly on the form of 
the carapace ; thus, in the " Oxyrhinques ' the carapace is nar- 
rowed anteriorly; in " Cyclometopes " broad and rounded 
anteriorly; in " Catametopes " quadrilateral or ovoid; and in 
"Oxystomes" orbicular, prominent anteriorly. This is an arti- 
ficial grouping ; but the tribes into which he has divided them, 
and which are now ranked as families, are fairly natural. 
[French authors rank tribes as subordinate to the family.] 

Our common crab is Cancer pagurus [closely allied species are 
found in North and South America and in New Zealand] ; the 
shore-crab, Carcinus manas ; the spider crab or corwich, Maia 
squinado; the common land -crab, sold in the West-Indian markets, 
is Cardisoma guanhumi ; but there are other species known as 
" land-crabs " belonging to Uca, Gecarcitms, &c. ; the lobster is 
Homarus gammarus ; the crawfish of the west of England and 
the London fishmongers is Palinurus vulgaris [" spiny lobster " 
seems to be a mere book-name]; the river crayfish, Astacus fiuvia- 
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tilts; the shrimp, Crangon vulgaris ; and the prawn, Palamon 
serratus. The Sicilian prawn is Pandalus narwal. 



Ma CRURA. 

Diastylidm. 

Leptocuma. 

Leucon. 

Cyrianassa. 

Eudora. 

Bodotria. 

Diaetylifl = Cuma. 

Penaida. 

Stenopus. 
Sicyonia. 
Serges tea. 
Penaeus. 
Pasiphsa. 

Palamonida. 



AstacidcB. Raninidce. 

Astacus (River Cray- Ranina. 

Cambarus. T . , ^thodid*. 

Homarus. Litnodes. 

Nephrops. £ om \ 8 - 

Echidnooerus. 

Palinurida. T , ,., 

Palinurus (Crawfish). Homola> 



Scyllaridce. 

Scyllarus. 

Thenus. 

Ibacus. 



Hippolyte. 

Lysmata. 

Pelias 

Palaemon (Prawn). *Eryon. 

Pandalus. 



Galatheidce. 

Willemoesia. 
Grimothea. 
Galathea. 
Munida. 



Alpheida. 

Alpheus. 
Caridina. 
Pontonia. 
Athanas. 

Crangonida. 

Nica. 

Crangon (Shrimp). 

Thala&sinida. 

Callianassa. 
Axius. 
Gebia. 
Thala83ina. 



Anomura. 



Dromiida. 

Dromia. 
Dynomene. 

Brachtura. 
Dorippidce. 

Cymopolia. 

Dorippe. 

^Ethusa. 

CorysticUs. 

Atelecyclus. 
Thia. 
Goineza. 
Corystes. 



Leucosiida. 



PaguridcB. 

Pagurus (Hermit- 
crab). 
Cenobita. 
Birgus (Tree-crab). Ebalia. 

Philyra. 

Oreophorus 

Nursia. 

Ilia. 

Ixia. 



Porcellanida. 

Porcellana. 
jEglea. 



Hippida. 

Remipes. 

Hippa. 

Albunea. 



Leucosia. 

Myra. 

Persephone = Guaia. 

Iphis. 

g3 
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Ccdappida. 
Tbealia. 
Calappa. 
Matuta. 
Hepatus. 
Orithyia. 

Pinnotherida. 

Pinnotheres. 
Elamena. 
Myctiris. 
Doto. 

Grapsida. 
Planes. 
Plaguraa. 
Grapsus. 
Brachynotus. 
Se8arma. 

Gonoplacida. 
Gonoplax. 
Maorophthalmus. 

Ocypodida. 

Ocypode. 
Gelasimus. 

Gecarcinida (Land- 
crabs). 

Cardisoma. 

Uca. 

Gecarcinus. 



ThelphnsicUe. Eurynome. 

Thelphusa. Lambrus. 

Potamia=Boscia. Parthenope. 



Portunida. 

Podophthalmus. 

Thalamita. 

Lupa. 

Platyonychus. 

Portunus. 

Polybius. 

Carcinus (Shore-crab). 

Portumnus. 

Cancrida. 

Melia. 

Pirimela. 

Pilumnus. 

Eriphia. 

Etisus. 

Cancer (Crab). 

Zozymus. 

Daira. 

Ozius. 

Chlorodius. 

Xantho. 

Atergatis. 

Carpilius. 

CEthra. 

Parthenopida. 
Cryptopodia. 



Maiida. 

Libinia. 

Herbstia. 

Pisa. 

Lissa. 

Hyas. 

Hyastenus. 

Maia (Spider-crab). 

Mithrax. 

Chorinus. 

Pericera. 

Micippa. 

Menoethius. 

Epialtus. 

Acanthonyx. 

Zebrida. 

Tyche. 

Inachida. 

Doclea. 

Camposcia. 

Eurypodius. 

Amatnia. 

Inachus. 

Achaeus. 

StenorhynchuP. 

Leptopodia. 



Subclass VI. PODOSOMATA. 

Nympiionacea. Araciinopoda. Pantopoda. Araneiformia. 
Aporobranchia. Polygonopoda. 

No respiratory organs. Abdomen rudimentary, unsegmented. 
Heart a single vessel sending a branch to each limb. Four pairs 
of many-jointed legs. Sexes distinct. 

These are mostly spider-like, marine animals, very sluggish, 
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and some of them external parasites. They have four eyes, no 
antennae, modified jaws only in Nymphonidse, and a thorax of 
four segments. The females are known by having a pair of 
spurious legs for the purpose of carrying the eggs. 

The earlier stages are not well understood, but they appear to 
have a naupliiform first-stage of development, and the larva, at 
one period, seems to make a retrograde movement, losing its four 
rudimentary legs. 

This subclass is sometimes placed with the Arachnida ; Hackel 
combines it with Arctisca to form his subclass " Pseudarachna." 

From their tegumentary respiration, having no tracheae or 
pulmonary sacs, Milne-Edwards considers that they have more 
analogy with the lower forms of Crustacea, which are similarly 
conditioned. A. Dohrn denies their being either Arachnida or 
Crustacea, although, like the latter, they pass through a Nauplius- 
stage. 

Pyenogonida. Nymphonida. Ammothea. 

Pasithoe. Nymphon. Phoxichilidium= 

Phoxichilus. Zetes. Orithyia. 

Pycnogonum. Achelia. Pallene. 

Oomerus. 



Class II. MYRIOPODA. 

MlTOSATA. 

Head distinct ; thorax and abdomen not differentiated, divided 
into numerous segments [somites]. Two antennae. Feet always 
more than eight pairs in the adult. Respiration tracheal. JSo 
metamorphosis. 

Although there is no metamorphosis, the young have fewer seg- 
ments, and three to six pairs of legs or none, but with each suc- 
cessive moult the number is increased. The mouth is complex, 
two pairs of feet sometimes enter into its composition. The 
eyes are simple or compound, in one or two rows, but sometimes 
absent. The females are largest, and are oviparous, or ovovi- 
viparous. Peripatus is sometimes placed here. 

The species of this class are known as gallyworms and centi- 
pedes. 

One pair of legs to each somite Chilopoda. 

Two pairs of legs to each somite Chilognatha. 
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Order I. CHILOGNATHA. 

DlPLOPODA. 

Body more or less cylindrical and crustaceous. No foot- jaws. 
Antennae of rarely more than seven joints. Two pairs of legs to 
each somite, except the first five or six. 

The mandibles are without palpi ; the maxillae are united to 
form a lower lip. The number of somites varies from nine to 
eighty. Glomericte are capable of rolling themselves into a ball. 



Glomerida. 
Glomeris. 
Zephronia. 

Polyzoniida. 
Polyzonium. 
Siphonophora ! 



Polydesfmida. 

Polydesmus. 
Polyxenus. 

Archiulida. 
*Archiulus. 



Iididce. 

Spirostreptus. 
lulus. 

Spirobolus. . 
Lysiopetalum. 
Craspedosoma. 



Order n. OHILOPODA. 

Syngnatha. 

Body flattish, submembranous. Two anterior pairs of legs 
modified into foot-jaws. Antenna with fourteen or more joints. 
One pair of legs to each somite. 

The two mandibles have each a palpiform appendage; the 
Becond pair of foot-jaws are perforated for the discharge of a 
poisonous secretion. The eyes are generally numerous in the 
adult, and in Cermatia they are large and faceted; they are 
wanting in Geophilidae. 



Geophilida. 

Cryptops. 
Geophilus. 

Lithobiida. 
Lithobius. 



Scolopendrida. Cermatiida. 

Heterostoma=Der- Cermatia =Scutigera. 

cetum. 

Eucorybus. 

Arthromalus. Pauropodida. 

Scolopendra. Pauropus. 



Pauropus Huxleyi, only one twentieth of an inch long and 
with nine pairs of legs, was discovered by Sir J. Lubbock in 
Kent ; another species has been found in North America. The 
genus is perhaps ordinally distinct. 
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Class III. ARACHNIDA. 

ACERA. 

Head united to the thorax ; no true antennae. Abdomen not 
segmented, or if segmented not distinctly separated from the 
cephalothorax, and never provided with limbs ; legs never more 
than four pairs. 

The antennas, mandibles, and sometimes the anterior pair of 
legs are variously modified. The eyes are generally more than 
two. Respiration is effected either by pulmonary sacs or by 
tracheae, or by both, and more rarely by the skin alone. 

Solpugidea, Fhalangidea, and Cheliferidea are sometimes 
united to form the order Adelarthrosomata ; Phrynidea and 
Scorpiodea form another order, Pulmonaria, or they are all 
united under the name of Arthrogastra. Owen has also an order, 
Dermophysa, including Arctisca, Demodex, and Podosomata, 
characterized by the absence of distinct respiratory organs. 
Arctisca and Pentastomidea are two very aberrant and dissimilar 
groups. 

Abdomen segmented. 
Respiration by tracheae. 

Abdomen distinctly separated from the 

cephalothorax Solpugidea. 

Abdomen not distinctly separated. 

Maxillary palpi didactyle Ciieli feridea. 

Maxillary palpi monodactyle Piialaxgidea. 

Respiration by pulmonary sacs. 

Abdomen terminating in a claw Scorpiodea. 

Abdomen mutic or terminating in a style 1 . Phrynidea. 
Abdomen unsegmented. 

Abomen united to the cephalothorax Acaridea. 

Abdomen distinct from trie cephalothorax . Araneidea. 

A vermiform body with four pairs of rudimen- 
tary limbs Arctisca. 

A vermiform body, the embryos only with two 

pairs of rudimentary limbs Pentastomidea. 

Order I. ACARIDEA. 

MoNOMEROSOMATA. 

Head, thorax, and abdomen united. Eight legs, six in the 
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young. Respiration tracheal or dermal. With or without eyes. 
Mouth either masticatory or suctorial. 

The Acaridea are mostly parasitic, but many are also found in 
dung, plants, and decaying matter. Some are marine, and a few 
are found in fresh water. Acarus domesticus is the cheese-mite. 
Gamasus coleopterorum occurs abundantly on dung-beetles. Atax 
lives in the branchiae of Unio and Anodonta ; and Halarachne 
halichceri in the nostrils of the seal. Demodex follwulorum is 
found in the sebaceous follicles of man. The itch is caused by 
Sarcoptes scabiei. Tetronychus telarius lives in societies on various 
plants and spins a silky web. 

The young Acaridea with six feet were placed by Latreille in 
his family "Microphthires." . Hermann combined this order with 
Phalangidea under the name of " Holetra." 



Acarida (Mites). 

Demodex. 
Sarcoptes. 
Acarus = Tyrogly- 
phus. 

Ixodida (Ticks). 

Amblyomma. 
Hyalomma. 
Argas. 
Ixodes. 



Gamasida. 

Pteroptus. 

Dermanyssus. 

Gamasus. 

OribaticUe. 

Halacarus. 

Oribata. 

Nothrus. 



Poecilophysis. 



Hydracknida. 

Limnochares. 

Atax. 

Hydrachna. 

Trombidiida. 

Tetronychus. 
Trombidium. 

Scirida. 
Scirus=Bdella. 



Order II. ARANEIDEA. (Spiders.) 

[ DlMEROSOMATA. SpH^EOGASTRA. PuLMOTEACHEAEIA. 

Respiration by pulmonary sacs, often combined with tracheae. 
Abdomen distinctly separated from the cephalothorax, not seg- 
mented. Two palpi. Eyes 4-8. Eight feet, each of seven joints. 

There are special abdominal glands for the secretion of a 
gummy fluid used for the construction of webs ; they communi- 
cate externally with the spinnerets by long convoluted vessels. 
There are also special glands for the secretion of a poison, placed 
at the base of the falces or poison - fangs ; these are situated 
between the eyes and the mouth, and are hollow for the passage 
of the fluid. In the male spiders the parts analogous to the vesi- 
culae seminales are lodged in the maxillary palpi, but the testes 
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are as usual in the abdomen. Spiders are oviparous, and often 
construct silky cocoons ; the young have only six legs ; they moult 
while growing. 

Spiders have been divided into two groups dependent on the 
number of pulmonary sacs [Dipneumones with two, Tetrapneu- 
mones with four] ; also on the number of eyes [two, six, or 
eight]. Only one is known with two eyes, Nops guanabacoa, a 
Cuban spider ; three or four have four eyes. The species with 
two pulmonary sacs, the great bulk of the order, have been formed 
into two divisions, Sedentarue and Vagabunda, the former again 
divided into OrbitelariaB, or InaequitelSe, Ttetetelariae, Tubitelariae, 
and Laterigradae; the latter into CitigradsB and Saltigradte, while 
the species with four pulmonary sacs comprise only one division, 
Territelariae. These divisions, however, dependent chiefly upon 
habits, form of the web, &c., seem incapable of being satisfac- 
torily defined ; and accordingly they have only been indicated in 
the following list, in which Thorell's arrangement has been gene- 
rally adopted. 

About 460 British species of spiders are recorded. 



ORBITELARIiB. 

EpeiridcB, 

Tetragnatha. 
Epeira. 
Nephila. 
Miagrammopes. 
ULobor us = V eleda. 
Gastracantha. 
Acrosoma. 
Phoroncidia. 
*Archaea. 

KetetelarIjE. 

Theridiida. 

Theridion. 
Neriene. 
# Mizalia. 
Erigone. 
Walckenaera. 
Linyphia. 
Argyrodes. 
Tapinopa. 
Steatoda. 



ScytodidcB. 

Pholcus. 
Scytodes. 

EnyiidcB. 
Enyo. 

TuBITBLARIiB. 

Agelenida. 

Argyroneta. 
Amaurobius = Cini- 

flo. 
Dictyna. 
Agelena. 
Tegenaria. 
Uroctea =* Clotho. 
CEcobius. 
Hersilia. 
*Gerdia. 
Coelotes. 



Tetrablemma. 



Drassidcs. 
Hecaerge. 
Drassus. 

Dt/sderida. 
Clubiona. 
Nops. 
Segestria. 
Dysdera. 

Filistatida. 
Filistata. 

Territelari/b. 
Uieraphosidce. 

Theraphosa « My gale. 
Atypus. 
Cteniza. 
Xysticus. 
Nemesia. 
Anetes. 
Arcys. 
* Phalangites. 
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Lipkistiida. 
Liphistius. 

Catadysidcs. 
Catadysas. 

Laterigead^s. 

ThomisidcB, 

Sparassus. 
Thomisus. 
Philodromus. 
Selenops = Hypo- 

platea. 
Stephanopis. 



Citigrad-s. 
Lycosida. 

Lycosa. 

Sphasus. 

Dolomedes. 

Ctenus. 

Ocyale. 

Oxyopida. 

Oxyopes. 

Feucetia = Fasithea. 



S ALTIGRAD.fi. 

Eresida. 

Eresus. 

Chersis = Falpimanus. 

Dinopis. 

Salticida. 

Salticus. 

Attus. 

^Elurops. 



Otiothops. 



Myrmeciida. 

*_, . , Myrmecium. 

Trotolycosa. ' 



Order in. FHALANGKLDEA. 

Opilionina. 

Abdomen segmented, indistinctly separated from the cephalo- 
thorax. Maxillary palpi filiform, with a single claw. Eyes two. 
Respiration by tracheae. 

Unlike spiders they haTe no poison-gland, and it is difficult to 
tell the males from the females, except from the greater length 
of the maxillary palpi ; but the latter have an ovipositor. The 
young have the same form as the adult. Dolichoscelis Haworthii 
has legs 25 times longer than the body. The Fhalangidea are 
very voracious and destroy one another. The British species are 
sometimes called " harvest-spiders ;" they all, with one rare 
exception, belong to the family Fhalangiidae. Unlike spiders, they 
die, so far as is known, at the end of die autumn. 



Cryptostemmida, 
Oryptostemma. 

CyphophthalmidcB. 
Cy phoph ihalm us. 

Gonyleptidce. 
Goniosoma. 



Gonyleptes. 

Stygnus. 

Eusarcus. 

Trogulida. 
Trogulus. 

Phalangiida. 
Egaenus. 



Ischyropsalis. 

Discosoma. 

Cosmetus. 

Leiobunum. 

Opilio. 

Fhalangium. 

Dolichoscelis. 
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Order IV. CHELIFERIDEA. 

PSEUDOSCOEPIONES. 

Abdomen segmented, indistinctly separated from the cephalo- 
thorax, mutic at the extremity. Maxillary palpi longer than the 
feet, terminating in a didactyle hand with a movable finger. Eyes 
2-4. Respiration by tracheae. 

These Arachnids are of tmall size, and are found chiefly in 
cayerns and damp places in temperate countries. Chelifer can- 
croides is often to be met with among old books. Owen's order 
Trachearia comprises this and three co-ordinate groups, "Acarina, 
Opilionina, and Solpugii." 

Obisiida. CheliferidcB. 

Cthonius. Chernes. 

Blothrus. Garypus. 

Obisium. Chelifer. 

Roncus. Olpium. 

Order V. SCORPIODEA. (Scorpions.) 

Abdomen indistinctly separated from the cephalothorax, of 
seven segments, with a six-jointed postabdomen having a curved 
claw on the extremity of the last segment. Maxillary palpi longer 
than the feet, terminating in a didactyle hand with a movable 
finger. Ocelli (or eyes) 6-12. Respiration by pulmonary sacs. 

The curved claw at the extremity of the abdomen is pierced for 
the passage of a venomous fluid, from a gland placed in the last 
segment. In both sexes there are peculiar comb- like organs situ- 
ated directly behind the last pair of legs ; their use is unknown. 
Scorpions are viviparous, producing 20-00 at a time ; the young 
are carried on the back of the female for about a month. They 
live on insects, which they sting to death. 

This is such a homogeneous order that some authors recognize 
only a single genus. Peters, however, divides it into four groups, 
depending on the form of the sternum and the armature of the 
mandibles; more recently, and on different principles, Thorell 
makes four families and 31 genera. With Phrynidea they ftrni 
the Polymeroscmata or Pedipalpi of some writers. 

Scorjpio?iid<s. 
Telegonus. Scorpio. 

Centrums. Buthus. 

*Arthrolycosa- 
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Order VI. PHRYNIDEA. 

Abdomen segmented, distinct from the cephalothorax, with or 
without a seta or style at the end. Palpi very long, leg-shaped, 
mono- or didactyle. Two anterior legs simulating antennae. 

There are 4-8 pulmonary sacs. The ocelli (or eyes) are ordi- 
narily eight, none, however, in Nyctalops. These Arachnids are 
all tropical, living under stones and in damp places ; they are 
not venomous. Latroille combined them with the preceding to 
form his family Pedipalpi. Tarantula of Fabricius included 
Phrynus and Thelyphonus. 

PhrynicUs. ThelyphonidcB. 

Phrynus. Thelyphonue. 

*Architarbus. Nyctalops. 



Order VII. SOLPUGIDEA. 

Abdomen segmented, distinct from the cephalothorax, mutic 
at the extremity. Palpi filiform, simple, porrect. Two eyes. 

The mandibles, modified antennas, are very large, didactyle, and 
without a poison-gland. The palpi are in the form of legs or of 
antennae, and, like the first piir ot feet, are without claws. The 
body is hairy. These Arachnids are found in hot countries of 
the old world. 

Galeodida. 

G-aleodes = Solpuga. Rhax. 

Aellopus. 



Order VIII. AEOTISCA. 
Macrobiotida. Tardigrada. Colpoda. Cormopoda. 

Minute, worm-like animals, with eight very short, indistinctly 
triarticulate feet. Cephalothorax and abdomen united. 

The mouth is suctorial, with two styles, the rudiments of lateral 
jaws. There are no respiratory organs nor heart. The last pair 
of legs is given off from the abdomen. The Arctisca are known 
as " water-bears," and are foimd in damp places ; they were ori- 
ginally grouped with the Rotifers, and, like them, they regain 
their vitality after being desiccated, and apparently dead, for 
many years. Macrobiotus is hermaphrodite. 
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MacrobiotidcB. 

Macrobiotus. Milnesium. 

Emydium. Echiniscus. 

Order IX. PENTASTOMIDEA. 

LlNGUATULINA. ACANTIIOTHECA. 

■ 

Worm-like entozoic animals without feet, but the young with 
four rudimentary legs. Body long, annulated. 

These are colourless parasites, classed by Rudolphi with Tre- 
matoda. The mouth has two pairs of hooks in lieu of limbs. The 
female of Pentastoma tcsnioides is 3 or 4 inches long, and lives in 
the nostrils and lungs of dogs and other mammals. The larvae of 
P. constrictum have been found encysted in the human liver. 

Pentastoma. 



Class IY. INSECTA. 

Head, thorax, and abdomen distinct. Two antennas. Three 
pairs of legs. Somites never more than twenty. Respiration by 
tracheae. Sexes distinct. 

The wings, which are almost always present, are developed 
from the second and third thoracic somites. Besides the antenna?, 
there are a pair of mandibles, often aborted, and two pairs of 
maxillae, the second pair coalescing and forming the labium ; but 
either pair may become suctorial, and of the labium only the 
palpi may be developed. 

Four or more slender cylindrical vessels, terminating at the 
commencement of the small intestine, are supposed to perform 
the function of a liver. They are known as " Malpighian tubes," 
and are found in most insects. The heart is a long dorsal tube, 
largest in the abdomen, where it is included in a saccular venous 
sinus from which the colourless blood passes into it, and, flowing 
towards the head, returns to the sinus by certain lacunae. There 
are no arteries nor veins. The trachea are aeriform tubes ; they 
commence from lateral openings, known as " stigmata " or " spi- 
racles," and ramify over every part of the body 

Insects and their allies are supposed by Herbert Spencer to 
be compound animals, each one representing as many individuals 
as there are true segments, but which have become severally 
specialized for certain definite functions. 
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Nearly all insects undergo a metamorphosis, which may be 
complete or incomplete. The pupa, when quiescent, is either 
entirely enclosed in its case, or each limb may be more or less 
separately enclosed ; when the pupa is active it may resemble the 
imago (only wanting the wings, or the wings only partially deve- 
loped), or it may have no resemblance to it. 

The limits of this class and of some of its orders are not quite 
beyond dispute, but what is here adopted is believed to be in 
accord with the tendency of entomologists of the present time. 

Apterous : no metamorphosis. 

Parasitic Mallophaga. 

Not parasitic. 

Abdomen with terminal saltatory appendages Collembola. 

Abdomen without such appendages Th ysanura. 

Winged : metamorphosis. 
Metamorphosis incomplete. 

Without mandibles [suctorial] Hemiptera. 

With mandibles. 

Mandibles well developed. 

Wings dissimilar in texture Orthoptera. 

Wings similar in texture Neuroptera. 

Mandibles rudimentary Trichoptera. 

Metamorphosis complete. 
Without mandibles. 

Two wings Diptera. 

Four wings Lepidoptera. 

With mandibles. 

Upper wings coriaceous Coleoptera. 

Upper and lower wings membranaceous ... Hymenoptera. 

Order I. MALLOPHAGA. 
Anoplura. (Bird-lice.) 

Meso- and metathorax united. Antennae 3-6-jointed. Mouth 
with two mandibles, with or without maxillary palpi. Wingless. 
No metamorphosis. 

Parasites on mammals and birds, hving on the skin- appen- 
dages. They are sometimes classed with the Hemiptera. With 
Pediculidse they form the order Anoplura of Leach. 

Nirmida. Docophorus. Gyro pus. 

Trichodectes. T . ., . , Menopon. 

Nirmus. Ltotketda. 

Goniodes. Iiotheum. 
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Order II. COLLEMBOLA. 

Thorax of three, abdomen of six segments; the anterior ab- 
dominal segment with a ventral tube or sucker beneath, the pen 
ultimate segment with saltatory appendages. Antenna) few- 
jointed. Wingless. No metamorphosis. 

The mouth is not very distinctly mandibulate, and in Anurida 
it is suctorial. The tracheee are in general well developed. The 
saltatory appendages consist of two long processes bent under 
the body and held by a small catch ; directly this releases its 
hold, the spring jerks back and the creature is thrown upwards 
and forwards. The tube or sucker contains a viscous fluid. 

These insects are found commonly in damp places and on the 
surface of pools. This order was separated by Sir J. Lubbock 
from the following, with which it had been confounded. By 
some authors they are placed with the Orthoptera. 

Smynthwrida. Degeeria. Desoria. 

Smynthurus. Orchesella. Lipurid*. 

apirius. Podurida. Lipura. 

Degeerid*. Podura. Anurididce. 

Lepidocyrtus. Achorutes. Anurida 



Order III. THYSANUBA. 

Thorax of three, abdomen of ten segments ; the latter termi- 
nated by setiform appendages. Antennae long, many-jointed. 
Wingless. No metamorphosis. 

The mouth is more distinctly mandibulate. The abdomen 
beneath is furnished with groups of stiff hairs or with cylin- 
drical appendages. The females have an ovipositor. Iapyx and 
Campodea have no eyes ; the former has its caudal appendages 
modified into a pair of horny forceps. 

Unlike the preceding, these insects are found in dry warm 

5 laces, and are frequently clothed with hairs or with scales. 
iachilis maritima is common on rocks by the sea. 



Campodeida. 


Iapygida. 


Lepismidce. 


Oampodea. 


Iapyx. 


Lepisma. 


Nicoletia. 




Machilis. 
h3 
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Order IV. HEMIPTERA. 
Byngota. Siphonata. Dermaptera. 

Four wings, more or less membranous. Mouth produced into 
an acute suctorial proboscis. Larva with no trace of wings. Pupa ' 
active, semicomplete. 

The proboscis is formed by modifications of the labium, 
mandibles, and maxillae, and, except in Thripidae, there are 
no palpi. The females have frequently an ovipositor, by which 
galls are often produced. Ocelli are very commonly present. In 
some Nepidae there are caudal setae connected with anal spiracles, 
and subservient to respiration. In the Aphides parthenogenesis 
goes on through nine generations. 

The greater part of the Hemiptera are vegetable feeders, 
sucking the j uices of plants. The Aphides, of which there are about 
350 British species, are the most obnoxious ; Coccidae are also 
very injurious. Coccus cacti, when dried, is the cochineal of 
commerce ; a pound weight contains 70,000 insects. Coccm lacca 
yields the prepared substance called shell-lac. Dorthesia secretes 
from the end of the abdomen long snow-white flocculent masses 
of a waxy character. Aiwyra, Flata, Lystra, and others are also 
wax-producers ; some are so completely enveloped in this secre- 
tion as to be unrecognizable. The "Pela, ' or Chinese wax, is 
prepared from this substance. 

The eggs of Corixa mercenaria form a food extensively used by 
the Mexicans. They are collected in freshwater lakes, or are 
washed on shore. A white limestone rock is forming at the present 
day in the lakes of Texcono and Ohalco from their remains. 

The song of the male Cicada (the female is silent) is due to two 
membranes, acted on by muscles placed in a cavity at the base of 
the abdomen, and covered externally by the dilated sides of the 
metasternum. 

There is a tendency to degradation in this order, as shown by the 
frequent absence of wings, an obsolete mouth, a tarsus reduced to 
one joint, &c. In the Coccidae many of the females become 
more inert and imperfect as they approach the imago state, so 
that the young are sometimes hatched beneath the dead body of 
the parent. 

Besides plant-lice (Aphidae) and scale-insects (Coccidae) this 
order contains the lantern-fly {Fulgora laternaria), the water boat- 
man {Notonecta glauca), the bug (Cimex lectularius), and the louse 
(Pedietdus humanus). The latter, however, is very aberrant. 



ARTHROPODA. 



79 



There are four well-marked divisions in this order, the first 
two are often regarded as forming a distinct order under the 
name of " Homoptera," while the last forms the order "Thysano- 
ptera" of Halliday and Westwood. 

Mouth suctorial, without palpi. 
Wings membranous. 

Tarsi one- or two-jointed Phytophthiria. 

Tarsi three-jointea Homoptera. 

Anterior wines coriaceous at the base. Heteroptera. 
Mouth submandibulate with palpi Thysanoftera. 



Phytophthiria. — Tarsi one- or two-jointed. Antennae of more 
than six joints. Wings, two or four, often wanting. Cocci die 
have only one-jointed tarsi, the male two-winged, the female 
apterous. 



Coccida (Scale- 
insects). 
Coccus. 
Lecanium. 
Aspidiotes. 
Mytilaspis. 
Dorthesia. 

Aleurodida. 
Alearodes. 



Aphida. 

Aphis (Plant-louse). 

Lachnus. 

Pamphigus. 

Chermes. 

Tetraneura. 

Schizoneura. 

Eriosoma. 

Adelges. 



Phylloxera. 

Khizobius. 

Thelaxes. 

Psyllidce. 

Psylla. 

Livia. 

Trioza. 

Arytaena. 

Aphelara. 



Homoptera. — Tarsi three-jointed. Antennas three or six- 
jointed. Wings membranous, deflected. Female often furnished 
with an ovipositor composed of serrated pieces. 



Iassida. 

Typhlocyba. 

Iassus. 

Bythoscopus. 

Acocephalus. 

Eupelix. 

Ledrida. 

Penthimia. 

Gypona. 

Ledra. 



Tettigoniida. 

Ciccus. 

Diatostemma. 

Aulacises. 

Proconia. 

Tettigonia. 

Cercopida. 

Aphrophora 

(Cuckoo-spit). 
Ptyelus. 



Cercopis. 
Eurvmela. 
Cepnalelus. 
TJlopa. 

Membracida. 

Centrotus. 

Combophora. 

Cyphonia. 

Bocydium. 

(Eda. 
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Heteronota. 

Darnis. 

Hemiptycha. 

Thelia. 

Entylia. 

Polyglypta. 

Aconophora. 

Smiliorachis. 

Smilia. 

Ceresa. 

Umbonia. 

Pterygia. 

Bolbonota. 

Enehenopa. 

Membracis. 

Tettigometrida. 
Tettigoinetra. 

Flatida. 

Nephesa. 

Ricania. 

Poeciloptera. 
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Flata. 


Dichoptera. 


Pochazia. 


Dictyophora. 




Pceocera. 


Derbida. 


Aphaena. 


Diospolis. 


Lystra. 


Derbe. 




Otiocerus. 


FulgoridcB. 


Issidce. 


Oyrene. 
Hotinus. 


Ancyra. 


Phrictus. 


Eurybrachys. 


Pyrops. 


Heinisphaerius. 


Fulgora (Lantern 


Issue. 


fly)- 


Oixiida. 


Cicadida. 


Achilus. 


Huechys. 


Cixius. 


Mogannia. 


Asiraca. 


Carineta. 


Delphax. 


Cicada. 


Phenax. 


Fidicina. 




Dundubia. 


Lystrida. 




Elidiptera. 


Oystosoma. 



HETEaopTERA. — Tarsi three-jointed. Antennse with four or five 
joints. Wings horizontal, the upper pair coriaceous at the base. 
Many species prey on other insects, one (Cimex Uctularius) on man ; 
the majority are vegetable-feeders. 



Notonectida. 

Anisops. 

Notonecta. 

Ploa. 

Sigara. 

Corixa. 

Nepida. 

Aphelochira. 

Naucoris. 

Nepa. 

Belostoma. 

Ranatra. 



Galgulidce. 

Pelogonus. 
Galgulus. 

Gerridce. 
Hebrus. 
Microvelia. 
Mesoyelia. 
Velia. 
Gerris. 

Hydrometrida. 
Hydrometra. 



Emesidcs. 

Emesodema. 

Emesa. 

Ploearia. 

SaldidcB. 
Salda = Acanthi a . 

Beduviida. 

Nabis. 
Prostemma. 
Pirates. 
Reduvius. 
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Harpactor. 

Eulyes. 

Sycanus. 

Prionotus. 

Centrocnemis. 

Tingida. 

Sy rtis = Phymata. 
Oimex = Acanthia 

(Bug). 
Aneurus. 
Aradus. 
Agramma. 
Monanthia. 
Dictyonota. 
Zosmenus. 
Tingis. 

Capsida. 

Halticus. 

Phytocoris. 

Psallus. 

Heterotoma. 

Lygus. 

Miris. 

Capsus. 

LygmcUe. 

Micropkysa. 

Ophthalmicus. 

Pyrrhocoris. 



Anthocoris. 

PlinthisuB. 

Bhyparochromus. 

Nysius. 

Lygaeus. 

Coreida. 

Micrelytra. 

Berytus. 

Neides. 

Chorosoma. 

Alydus. 

Phyilosoma. 

Verltwia. 

Coreus. 

Syromastes. 

Dasycoris. 

Atractus. 

Rhopalus. 

Stenocephalus. 

Pentatomida. 

Edessa. 
Phloea. 
jElia. 

Eusarcoris. 
Mormidea. 
Atelocera. 
Acanthosoma. 
Raphigaster = Ne- 
zara. 



Strachia. 

Pentatoma. 

Scioeoris. 

Sehirus. 

Cydnus. 

Mthus. 

Zicrona. 

Arma. 

Picromerus= 

Asopus. 
Canthecona. 
Stiretrus. 

Scutellerida. 

Coptosoma = Thyreo- 

coris. 
Probaenope. 
Plataspis, 
Corimelana. 
Podops. 
Ancyrosoma. 
Psacasta. 

Tetyra = Eurygaster. 
Symphylus. 
Graphisoma. 
Odontotarsus. 
Pachycoris. 
Callidea. 
Scutellera. 
Cantao. 
Sphajrocoris. 



Thysanoptera. — Mouth with four palpi ; the mandibles form- 
ing a short rostrum. Wings nerveless, fringed. Plant-feeders. 

Thripidep. 

Coleothrips. 
Thrips. 



Pedicidida. 
Pediculus (Louse). 
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Order V. ORTHOPTERA. 

Ulonata. 

Four wings, two anterior coriaceous, pergameneous, or sub- 
membranous ; two posterior membranous, folded longitudinally. 
Mandibulate. Larva and pupa more or less resembling the 
imago, but without wings. 

The upper wines are variable in texture, either meeting at 
the edges or overlapping more or less, but they are never ex- 
actly like the lower pair. Many species are apterous, especially 
the females. Ocelli are frequently present. Some have an ex- 
serted ovipositor. Earwigs (ForjiculidcB) are armed with a caudal 
forceps, and the crickets ( Gryllidce) have setaceous appendages, 
which are common to both sexes, and are supposed to be con- 
nected with the sense of touch. 

In the cockroaches (Blattidce) the eggs are deposited in a 
capsule, which is carried by the female, and in which the larvte 
are hatched. The Mantidse deposit their eggs in cases of a 
papery texture divided into cells. The Saltatoria generally place 
their eggs in the earth. 

Except the omnivorous Blattidae, all are vegetable feeders, and, 
being very prolific, frequently destroy the produce of a whole 
district. The locust ( (Edipoda migratorid) is only too well known. 
Earwigs are great enemies of bees, as well as being herbivorous. 

The noise produced by male crickets and Locustidae (the females 
are silent) is due to the anterior wings rubbing against each other 
at a part where both are furnished with a rasp-like nervure ; while 
in grasshoppers and locusts (Acridiidce) it is the posterior femora 
rubbing against the anterior wings. In the former the males 
are also provided with a talc-like »spot at the base of the anterior 
wings. 

It is very unfortunate that locusts should not have been retained 
under the old Latin name of Locusta ; but the nomenclature here 
given is now almost universally adopted. 

The cockroach (Periplaneta orientalis), mole cricket (Gryttotalpa 
vulgaris), cricket (Gryllus domesticus), locust ((Edipoda migra- 
torid), [the North-American locust is Caloptentcs spretus], and 
earwig (Forficula auricularia) belong to this order. Grasshoppers 
are of various species, and belong to Stenobothrus and (Edipoda. 
The stick- and leaf -insects are Phasmidae. 

With the Orthoptera have been combined Dragonflies and 
other Neuroptera, together with Thysanura and Collembola. 
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The imperfect metamorphosis is the only character that holds 
them together. 

There are four divisions in this order, but Euplexoptera [ = 
Dermaptera] is so far differentiated that Westwood considers it 
entitled to ordinal rank. 

Anal segment without a forceps. 
Hind legs formed for walking. 

Head retracted Cursoria. 

Head exserted Gressoria. 

Hind legs formed for leaping Saltatoria. 

Anal segment with a movable forceps... Euplexoptera. 



Cursoria. — Body ovate, depressed. Head retracted into the 
prothorax. Legs slender. Mostly vegetable-feeders, but many 
omnivorous. 



BlatticUe. 

Polyzosteria. 

Perisphaeria. 

Heterogamia. 

Corydia. 

Phoraspis. 



Blatta. 
Thyrsocera. 
Periplaneta (Cock- 

roach). 
Panchlora. 
Derocalymma. 



G-ynopeltis. 

EuthyrUapha. 

Panesthia. 

Hormetica. 

Blabera. 

Monaohoda. 



Gressoria. — Body long, narrow. Head exserted. Legs slender, 
the anterior pair raptorial in Mantidse ; femora sometimes com- 
pressed or dilated. Mantidae are voracious animal-feeders ; Phas- 
midae are herbivorous. 



Mantidce. 

Schizocephala. 

Acanthops. 

Empusa. 

Harpax. 

Mantis. 

Pyrgomantis. 

Metallyticus. 

Toxoderes. 



Tarachodes. 
Deroplatys. 
Eremophila. 

Phasmida. 

Bacillus. 

Bacteria. 

Lonchodes. 

Cladoxerus. 

Cyphocrania. 



Pod acanthus. 

Diapherodes. 

Euracantha. 

Phasma. 

Necroscia. 

Aschiphasma. 

Prisopus. 

Metriotes. 

Phyllium. 



Saltatoria. — Body generally slender. Hind legs saltatorial, 
the femora thickened. Voracious vegetable-feeders. 
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Gryllidce. 

Gryllotalpa (Mole- 
cricket). 

Cylindrodes. 

Xya. 

Myrmecophila = 
Sphserium. 

Gryllus = Acheta 
(Cricket). 

CEcanthus. 

Nemobius. 

Platyblemma. 



Locustida. 



Saga. 



Phalangopsis. 

Locusta. 

Decticus. 

Meconema. 

Barbitistes. 

Oonocephalus. 

Xiphidium. 

Hetrodes =Eugaster. 

Ephippigera. 

Anostostoina. 

Schizodactylus. 

Acridiida. 
Proscopia. 



Tryxalis. 
(Edipoda = Pachy • 

tylus (Locust). 
Stenobothrus. 
Acridium. 
Caloptenus. 
Tettix. 

Ohoriphyllum. 
Hymenotes. 
Chorotypus. 
Pamphagus. 
Op8omala. 
Pneuinora. 



Euplbxoptbba. — Anal segment provided with a movable for- 
ceps. Under wings folded both transversely and longitudinally. 
No ocelli. Vegetable-feeders, but occasionally carnivorous. 



ForficulidcB (Earwigs). 

Labia. 
Labidura. 



Pygidicrania. 
Forficula. 
Brachylabis. 
Apachya. 



Order VI. NEUROPTERA. 
Synistata. Odonata. 

Four nearly equal membranous wings, generally reticulated, 
not folded. Man dibu late. Pupa incomplete, more or less resem- 
bling the imago, either quiescent or active. Larva with six arti- 
culated legs. 

There are exceptions to all the leading characteristics of this 
order, especially in the transformations, which are often of an 
anomalous character. In the imago state the wings are some- 
times wanting, or only present in the male ; in Perlidae they are 
longitudinally folded. In Ephemeridaj there are no mandibles. 
One family, Termitidae, con tail, s neuters, which, with the females, 
are wingless. 

The last six families of the following list alone constitute the 
Neuroptera according to the views of some authors, the six pre- 
ceding being placed with the Orthoptera, the metamorphosis 
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being considered sufficient to differentiate the two. The earlier 
stages of these insects are, however, very variable. In the Libel- 
lulidae, Termitidae, and Epheraeridae, although very unlike each 
other, the metamorphosis is semicomplete, while Chloeon under- 
goes a series of not less than twenty moul tings, in some stages a 
retrograde movement taking place. Prof. Westwood, with regard 
to the metamorphosis of the order, proposes two primary divi- 
sions : — " 1. Those with an active pupa, undergoing a metamor- 
phosis which, for want of a better name, we may, with Mac- 
Leay, term sub-semicoraplete ; in all which there is a greater 
dissimilarity between the larva and imago states than exists in 
the insects typical of the monomorphous, semicomplete meta- 
morphosis. Here belong the Paocidas and Terraitidse, which have 
terrestrial larvae, and the Libellulidae, Ephemeridae, and Perlidae, 
which are aquatic in their preparatory states. I term the 
species of this division Biomorphoti ; insects. 2 Those which 
have quiescent incomplete pupae, which, however, acquire the 
power of locomotion shortly before the assumption of the perfect 
state. This division (Subnecromorphotica) comprises the families 
Myrmeleonid®, Hemerobiidae, Sialidae, Panorpidae, Baphidiidae, 
and Mantispidae." 

The order comprises several discordant groups, dissimilar in 
their leading characters as well as in their habits; and their 
earlier states are equally diversified. The four nearly equal 
wings seem best to distinguish them from all other orders. 

To this order belong the destructive white ants, Termes belli- 
cosies and other species ; the death-watch, Atropos pulsatoria ; 
the may -fly, Ephemera vulgata ; and lion-ant, Myrmeleon formi- 
caleo. Libellulidae are known generally as dragon-flies or horse- 
stingers. 



Termitida. Perlidce. 

Termes (White Ant). * >erla - 
Caloteraies. Pteronarcys. 



Psocidce. 

Psocus. 

Atropos = Troctes. 

Caecilius. 

Embidce. 

Embis. 
Olyntha. 



Ephcmeridce. 

Ephemera (May -fly). 

Palingenia. 

Chloeon. 

Baetis. 

Oniscigaster. 



Libellulidce 
(Dragon-flies). 
Cordulia. 
Epitheca. 
Libellula. 
Sympetrum. 
iEschna. 
Anax. 
Gomphus. 
Oordidegaster. 
Agrion. 
Lestes. 
Callepteryx. 
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Myrmeleontida. 

Myrmeleon (Lion- 
ant). 
Ascalaphus. 
Falpares. 

Hemerobiidss. 

Sisyra. 

Hemerobius. 

Nemoptera. 



Osmylus. 
Micromus. 
Chrysopa. 
Ooniopteryx. 

Mantlspidw. 
Mantispa. 
Trichoscelia. 

Bhapkidiida. 
Rhaphidia. 



Sialidce. 
Chauliodes. 
Oorydalis. 
Sialis. 

PanorpidcB. 
Boreus. 
Merope. 
Bittacus. 

Panorpa (Scorpion- 
fly). 



Order VII. TRICHOPTERA. 

Four membranous wings, the anterior generally pilose, the 
posterior folded when at rest. Mandibles rudimentary. Larva 
six-footed, forming a case of mostly foreign materials. Pupa 
incomplete, more or less inactive. 

The antennae are many-jointed, setaceous. The maxillary palpi 
vary considerably in structure. The wings have longitudinal 
nervures and few transverse ones ; and in repose they are 
closed up and deflexed in an almost vertical manner. The abdo- 
men has nine segments, the last bearing appendages of very varied 
kinds. The tibiae are furnished with strong spines, and also with 
movable spurs ; the tarsi have a pair of simple claws, between 
which is a short cushion [plantula], and two membranous " arolia." 

These insects are known as caddis-flies, and are in their earlier 
stages aquatic ; the larvae construct cases of bits of leaves, twigs, 
straw, sand, or shells ; in these cases the pupa stage is assumed. 

M'Lachlan gives eight families for the European fauna. These 
include all the species known at present. 



Phrygancidee. 
Phryganea (Caddis- 

Agrypnia. 

IAmnophilidce. 
Glyphotaelius. 
Limnophilus. 
Stenophylax. 
Halesus. 
Chaetopteryx. 
Thamastes. 
Enoicyla. 



SericostomatidcB. 
Sericostoma. 
Goera. 
Silo. 
Nosopus. 

Leptoceridce. 
Setodes. 
Leptocerus. 
Mystacides. 

(Estropida. 
(Estropsis. 



Hydropsy chid a. 
Hydropsyche. 
Tincdes. 
Psychomyia. 
Polycentropus. 

RhyacophilidcB. 
Rhyacophila. 
Beraea. 

Hydroptilidce. 
Agraylea. 
Hydroptila. 
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Order VIII. DIPTERA. 
Antliata. 

Wings two, membranous, never folded, with radiate nervures ; 
posterior wings replaced by a small clavate filament on each side 
[halteres]. A proboscis enclosing lancet-shaped bodies. Meta- 
morphosis complete. Larva apodal. 

In this order the proboscis is composed of mandibles, maxillae, 
and a central piece or tongue [glossarium], the labium, often with 
a fleshy terminal lip, serving as a sheath. There are no labial 
palpi. The antennae are in general very short, of three joints, 
the last furnished with a bristle ; in the Nemocera the antennae 
are jointed in the ordinary manner. The eyes are large, and 
there are three ocelli. The pro- and metathorax are much re- 
duced, and the mesothorax correspondingly enlarged. The foot, 
besides its two claws, is provided with two cushions [pulvilli], 
covered beneath with fine hairs, expanded at their tips, supposed to 
act as suckers, probably aided by the secretion of a viscid matter. 

In the Pupipara the larva changes into the pupa in the abdo- 
men of the mother ; in all other Diptera eggs, or larvae just re- 
leased from the egg, are produced. The larvae are apodal, or very 
rarely with rudimentary legs. The mouth is generally provided 
with two hooks, which " are thrust into the substance from which 
the larvae derive their nutriment." The pupa, in the majority of 
Diptera, is merely the larva with a hardened case [pupae cbarctatae] ; 
in the remainder the pupa is in a separate case, having its limbs 
enclosed in distinct sheaths [pupae obtectae]. The pupae of Hie 
Oulicidae are locomotive. 

The species are very numerous ; about 9000 are fouud in 
Europe. Schiner thinks that they are not a twentieth part of 
those inhabiting the whole world. Among them are the gnat 
(Culex pipiens), musquito (Culex, sp. variae), Hessian fly (Ceci- 
domyia tritici), gad-fly (Tabanus bovinus), fly (Musca domes- 
tica), blue-bottle (Musca Ccesar), blow-fly (Musca vomitoria), 
flesh-fly (Sarccphaga carnaria), tzetze (Glossina rnorsitans), 
bot-fly ((Estrus bovis), spider-fly, forest-fly or bot (Hippobosca 
equina), sheep-tick (Melophagus ovinus), and flea (Pulex irritans). 

The Diptera are divided into four sections or suborders, but 
the last is aberrant, and is by some ranked as an order. 

. Thorax distinct from the abdomen. 
Larva developed from the egg. 

Antennae many-jointed Nemocera. 

Antennae three-jointed Braciiycera. 

Larva and pupa developed in the body of the 

mother Pupipara. 

Thorax confounded with the abdomen Aphaniptera. 
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Pupipara. — Larva and pupa developed in the abdomen of the 
mother. Head retracted. Antennae in a cavity of the head. 
Parasitic. 



Braulida. 
Braula. 

Nycteribiida. 
Nycteribia. 



Hippoboscidce. 

Hippobosca (Bot). 
Melopha^us (Sheep tick). 
Omithomyia. 
Strebla. 



Bkachycera. — Oviparous. Antennae short, apparently not 
more than three-jointed. Palpi one- or two-jointed. Larva 
aquatic or terrestrial, feeding on vegetable or animal matter. 
The perfect insect living on the juices of animals or plants. 



Haematopota. 
Chrysops. 
Tabanus (Gad-fly). 
Pangonia. 

Strativmyida. 

Ooenomyia. 

Xjflophagu8. 

Beris. 

Clitellaria. 

Sargus. 

Pachygaster = Vappo. 

Nemotelus. 

Platyna. 

Odontomyia. 

Stratiomys. 

Oxvcera. 

Syrphida. 

Ceria. 

Chrysotoxum. 

Paragus. 

Pipiza. 

Ohrysogaster. 

Syritta. 

Xylota. 



Milesia. 

Merodon. 

Eristalis. 

Voluoella. 

Rhingia, 

Chilosia. 

Syrphus. 

Afcia. 

Baccha. 

Conopida. 

Myopa. 
Zodion. 
Conops. 

Pipunculidce. 
Pipunculus. 

Platypezidce. 
Platypeza. 

Dolichopida. 

Argyra. 

Chrysotus. 

Medeterus. 

Dolichopus. 

Khaphium. 



Empidce. 

Tachydromia. 
Platypalpus. 
Hilara. 
Empis. 

Hybotidm. 
Ocydromia. 
Hybos. 

Leptida. 

Atherix. 
Leptis. 

Asilida. 

Leptogaster. 

Dioctria. 

Dasvpogon. 

Laphria. 

Asilus. 

Midasida. 
Midas. 

Therevidee. 
Thereva. 
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Scenopinida. 
Scenopinus. 

Acroceridce. 

Panops. 

Oncodes = Henops. 

Acrocera. 

Bombyliidce. 
Lomatia. 
Anthrax. 
Bombylius. 
Nemestrina. 

(Estrida. 

(Estrus (Bot-fly). 
Gastrus. 

Muscid*. 
Phasia. 



Gymnosoma. 

Ocyptera. 

Echinomyia. 

Gouia. 

Nemoraea. 

Exorista. 

Tachina. 

Miltogramma. 

Dexia. 

Sarcophaga. 

Stomoxys. 

Glossina. 

Musca (Fly). 

Mesembrina. 

Anthomyia. 

Ccenosia. 

Agromyza. 

Ortalis. 

Diopsis. 

Tetanops. 



Platystoma. 

Lauxania. 

Sapromyza. 

Tephritis. 

Urophora. 

Trypeta. 

Sepsis. 

Micropeza. 

Loxocera. 

Oscinis = Chlorops. 

Meromyza. 

Caenia. 

Ephydra. 

Oohthera. 

Drosophylla. 

Tetanocera. 

Sciomy^a. 

Seatophaga. 

Elaphomyia. 

Borborus. 



Nemocera. — Antennae with 6-16 joints. Palpi 4-5-jointed. 
Larvae frequently aquatic, and free-swimmers ; variously feeding 
according to the family. 



Bibionida. 



Scatopse. 
Simulium. 
Aspistes. 
Bibio. 



Ohionea. 

Tipulida. 

Limnobia. 
Geranomyia. 



Tipula (Daddy- 
long-legs). 
Ctenophora. 
Dixa. 

MycetophilidcB. 

Bhyphus. 
Platyura. 
Molobrus = Sciara. 
Mycetophila. 

Cecidomyida. 

Cecidomyia (Hes- 
sian-fly). 



Psychoda* 

ChironomidcB. 

Oeratopogon. 
Corethra. 
Chironomus. 
Tanypus. 

Culicida. 

Miastor. 
Anopheles. 
Culex (Gnat). 



Aphaniptera. — Thorax not distinctly marked off from the ab- 
domen ; the former with two scales on each side [abortive wings]. 

i3 



90 ARTHROPODA. 

Larva vermiform. Pupa inactive. Perfect insect an animal- 
sucker. An aberrant group. 

Pulicida. 

Pulex (Plea). 
Sarcopsylla. 

Order IX. LEPIDOPTERA. 
Glossata. 

Four extended wings, scaly on both sides ; nervures branching. 
Tibiae spurred. Haustellate. Larva or caterpillar mandibulate, 
with six legs and four to ten prolegs. 'Pupa obteoted. 

The suctorial proboscis [antiia], or tongue, as it is incorrectly 
called, consists of two slender pieces [elongated maxillae], and is 
rolled up in a state of repose ; it is accompanied by two well- 
developed labial palpi. A pair of scales [tegulae, paraptera, or 
pterygoda] are found on the mesothorax at the base of the upper 
or anterior wings ; and a pair of vesicular bodies [patagia or tip- 
pets] close to these, but attached to the prothorax. There are 
also peculiar plumose scales on the wings of the males of certain 
butterflies. Some of the moths have a special apparatus for keep- 
ing the wings on the same side together during flight? 

Mimetic analogies are frequent : the species of many genera of 
butterflies and moths closely resemble species of other genera, 
Trochilium and Sesia even imitating bees, wasps, and flies. 

The affinities of the Lepidoptera are not very decided, Hemi- 
ptera, Diptera, and Hymenoptera are the most nearly allied orders. 
The species are very numerous, but the colours, on which so many 
so-called species depend, are very variable. The nomenclature, 
too, in the attempt to restore obsolete (and in some cases mere 
catalogue) names, is not uniform. Indeed in this respect the 
generic names are so unstable that many amateurs are content to 
omit them altogether. Among the moths the names given to 
species are often simply absurd, as has been pointed out by Stau- 
dinger in such words as " Schmidtiiformis " or " Millieridactylus " ; 
and the silly custom of requiring a uniform termination to the 
specific names of certain groups, as "-ella" "-aria ," i( -ata" " -ana," 
" -alts" &c., can now only mislead, as they are no longer strictly 
confined to such groups, to which, when Phalana included almost 
all known moths, they were supposed to afford a kind of clue. 

A curious set of English names are given by collectors to butter- 
flies and moths, especially the latter ; but the following names in 
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common use may be cited as species of this order : — The white 
cabbage butterfly (Pieris brassicee) ; the peacock ( Vanessa To) ; the 
brimstone ( Gonopteryx rhamni) ; the painted lady (Pyrameis 
cardui) [a cosmopolitan species] ; the silk-worm moth (Bombyx 
mori) ; the death's-head (Acherontia atropos) ; the humming-bird 
moth (Macroglossa stellatarum) ; the goat-moth (Cossus ligni- 
perda) ; the magpie moth (Abraxas grossulariata) ; the clothes- 
moths are various species of Tineida?. The lar\ ae of Geometridae 
are well known under the name of " loopers." 



Heterocera (Moths). — Antennae pectinate, setaceous, plumose 
or fusiform, never clubbed. Mostly nocturnal. [The first four 
families are often spoken of by collectors as " Microlepidoptera."] 



Pterophoridae. 
Alucita. 
Pterophorus. 

Tineida. 

Butalis. 

Chrysoclista. 

Laverna. 

Elachista. 

Bucculatrix. 

Cemiostoma. 

Nepticula. 

Coleophora. 

Gelechia. 

Depressaria. 

Lithocolletis. 

Oleophora. 

Hypnomoneuta, 

Adela. 

Tinea. 

Tortricidcs. 

Peronaea. 

Eupoecilia. 

Grapholitha. 

Oarpocapsa. 

Lozotaenia. 

Penthina. 

Conchylis. 



Teras. 
Tortrix. 

Pyralida, 

Achraea. 

Botys. 

Myelois. 

Acentropus. 

Hypena. 

Eudorea. 

Pempelia. 

Crambus. 

Asopia. 

Pyralis. 

Uraniidce. 

Thaliura. 
Urania. 

Geometridae. 

Psodos. 

Cidaria. 

Nyssia. 

Biston. 

Hybernia. 

Gnophos. 

Boarmia. 

Oleora. 

Zerene. 



Ennomos. 

Anaitis. 

Melanippe. 

Emmelesia. 

Eupithecia. 

Abraxas. 

Fidonia. 

Selenia. 

Urapteryx. 

Kumia. 

Acidalia. 

Geometra. 

Noctuida. 
Brepha. 
Oatocala. 
Mormo = Mania. 
Erastria. 
Acontia. 
Heliophis. 
Anarta. 
Nonagria. 
Cucullia. 
Leucania. 
Xanthia. 
Cosmia. 
Thyatira. 
Diphthera. 
Plusia. 
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Apleeta. 


Orgyia. 


Saturnia. 


Hadena. 


Stauropus. 


Bombyx. 


Dianthcecia. 


Pygaera. 




Epunda. 


Porthesia. 


Zyganidce. 


Polia. 


Liparis. 


Dioptis. 


Miselia. 


Spilosoma. 


Ino=Procris. 


Acronycta. 


Phragmatobia. 


Oydosia. 


Diloba. 


Chelonia. 


Syntomis. 


Apamaea. 


Arctia. 


Zygaena. 


Mamestra. 


Euthemonia. 




Charaeas. 


Callimorpha. 


Sesiida. 


Xylophasia. 


Deiopeia. 
Emydia. 


Trochilium. 


Caradrina. 


Se8ia=Egeria. 


Orthosia. 






Agrotis. 


Litkosiida. 


Hepialida. 


Triphaena. 


Gnophria. 


Castnia. 


Noctua. 


Lithosia. 


Cossus. 




Setina. 


Zeuzera. 


Psychida. 


Nola. 


Hepialus. 


Fuinea. 


Nodaria. 




(Eceticus. 




Sphingida. 


Psyche. 


BornhycidcB. 


Acherontia. 


j j • • y 


Clisiocampa. 


Deilephila. 


Arcttiaa, 


Lasiocampa=Gastro- Ohaerocampa. 


Notodonta. 


pacha. 


Smerinthus. 


Limacodes. 


Endromis. 


Macroglossa. 


Oerura. 


Odonestis. 


Sphinx. 



Rhopalocera (Butterflies). — Antennae terminated by a club or 
knob. A few exceptions occur in which the antennae are filiform 
or even pectinated. Diurnal. 

Hesperiidce. Dipsas. 

Thanaos. Thecla. 

Erinnys. Polyommatus. 

Thymele = Syrich- Lycaena. 
thus. 



Cyclopides. 
Pyrgus. 
Pamphila. 
Hesperia. 

Lyccenida. 
Amblypodia. 



Erycinides. 

Theope. 

Nymphidium. 

Lemonias. 

Mesoseme. 

Mesene. 

Nemeobius. 



Emesis. 

Helicopis. 

Euryzona. 

Oalydna. 

Zeonia. 

Erycina. 



Nymphalidce. 

Pronophila. 
Libythea. 
Euptychia. 
Epinephile. 
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Chionobas. 

Arge = Melanagria . 

Mycalesis. 

Haetera. 

Thaumantia. 

Brassolis. 

Morpho. 

Prepona. 

Callima. 

Apatura. 

Hipparchia= Satyrus. 

Adolias. 

Charaxes. 

Limenitis. 

Pyrameis = Cynthia. 

Diadema. 

Ageronia. 

Catagramma. 



Vanessa, 

Grapta. 

Melitaea. 

Colaenis. 

Argynnis. 

Nymphalis. 

Epicalia. 

Heterochroa. 

Timetes. 

Eubagis. 

Myscelia. 

Acrsea. 

Eueides. 

Heliconia. 

Mechanitis. 

Ithomia. 

Dircenna. 

Euploea. 

Danais. 



Papilionida. 

Terias. 

Oallidryas. 

Zegris. 

Leptalis. 

Colias. 

Gonopteryx. 

Leucophasia. 

Pieris=Pontia. 

Thyca. 

Tachyris. 

Callosune. 

Iphias. 

Anthocharis. 

Thais. 

Doritis = Parnassius. 

Ornithoptera. 

Papilio. 



Order X. HYMENOPTERA. 

PlEZATA. PlILEBOPTERA. 

Four naked, membranous, unequal, few-veined wings. Man- 
dibulate; labium and maxilla} forming a suctorial proboscis. 
Larva} apodal [exc. Terebrantia]. Pupa incomplete, inactive. 

The abdomen in the female is furnished with an ovipositor, 
which is frequently modified into a sting [aculeus], or in one 

froup into a saw [serra], and in another into a borer [terebra]. 
t consists normally of six pieces, the two outer forming a sheath.. 
The mesothorax forms the bulk of the thorax, the other two parts 
being but moderately developed. The wings are always hori- 
zontal, the lower pair along its anterior margin is provided with 
a series of minute hooks, which catch into the reflected posterior 
margins of the upper wings, for the purpose of keeping them 
together during night. On the upper wings is an opaque spot 
named the " stigma." 

Wingless species (but the absence of wings frequently depending 
on sex) are common. The wings, also, as in Chalcididaj, are 
sometimes almost destitute of venation. Some species are eyeless, 
or are without mandibles, or without a sting. Nevertheless the 
order cannot be said to contain any aberrant or abnormal forms, 
except among the neuters ; these are undeveloped females pecu- 
liar to the Hymenoptera, with the sole exception of white ants 
among the Neuroptera. 
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G-alls, although produced by other insects, and even by worms, 
are in this order almost exclusively caused by Cynipidae. These 
insects deposit their eggs in the leaves, stems, and roots of plants. 
Different kinds of galls are seen on the same plant, produced by 
different species of gall-flies. Some galls contain but a single 
egg, as those of Cynips galla-tinctoria ; in other galls more than 
a thousand eggs will be found, as in Cynips quercus-radicis. Oak- 
apples are the galls of C. terminalis ; the bullet-galls of the oak, 
of Cynips Kouari; and oak-spangles, of C. longicornis. The 
" bedeguar," or gall of the wild rose, is caused by Ehodites roses. 

In the Terebrantia the larvae resemble the caterpillars of the 
Lepidoptera, having legs varying from three to eleven pairs, but 
always six true legs, the remainder abdominal or prolegs. All 
other Hymenoptera have footless larvos, which are otten parasitic. 
Many species of Hymenoptera spin cocoons. 

To this order belong saw-flies (Tenthredinid<e), ants (Formi- 
cida), the wasp (Vespa vulgaris), hornet (Vespa crabro), the 
honey-bee (Apis meUifica), and humble-bees (Bornbi). 

Six groups may be distinguished ; the last two are frequently 
mentioned as the " aculeate Hymenoptera." 

Posterior segments of the abdomen retractile ... Tubulipera. 
Posterior segments of the abdomen not retractile. 
Females armed with a saw or borer. 

Abdomen sessile Terebrantia. 

Abdomen petiolate Pupivora. 

Females armed with a sting. 

With wingless neuters Heteroqyna. 

With winged neuters, if any. 

Basal joint of the posterior tarsi cylindrical Fossores. 
Basal joint of the posterior tarsi dilated . . . Mellifera. 

Terebrantia. — Abdomen sessile, in the female armed with a 
saw or borer. Larva with six legs and with a number of prolegs. 
Feed on vegetable substances. 

Tenthredinida. Atlantus. Tarpa. 

Oimbex. Emphytus. Lyda 

Abui. Tenthredo (Saw-fly). Xyela. 

Trichiosoma. Cladius. 

Perga. Nematus. airiciaa. 

Hylotoma. Dolerus. Cephus. 

Pachylota. Croesus. Sirex=TJrocerus. 

Athalia. Lophyrus. Xiphydria. 

Selandria. Oryssus. 
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Pupivora— Abdomen petiolated, in the female armed with a 
saw or borer. Larva without feet. Females deposit their eggs 
in the larvae or pupae of other insects. 



Cynipida (Gall-flies). Eunotus. 


Perilitus. 


Ibalia. 


Melittobia. 


Aphidius. 


iEgilips. 


Entedon. 


Microgaster. 


Eucoela. 


Cirrospilus. 


Ghelonus. 


Figites. 


Trichogramma. 


Sigalphus. 


Cynips. 


OmphaJe. 


Rbogas. 


Teras. 


Entedon. 


Colastes. 


Biorhiza. 


Eulophus. 


Bracon. 


Rhodites. 




Lissonota. 


Andricus. 


Proctotrypida. 


Glypta. 


Synergus. 


Helorus. 


Pimpla. 




Belyta. • 


Ephialtes. 


Chalcididce. 


Cinetus. 


Bassus. 


Cbalcis. 


Paramesius. 


Tryphon. 


Halticella. 


Proctotrypes. 


Mesoleptus. 


Leucospis. 


Embolimus. 


Banchus. 


Agaon. 


Gonatopus. 


Exetastes. 


Apocrypta. 


(Jhelogynus. 


Porizon. 


Sycophaga. 


. Antaeon. 


Campoplex. 


Tory m us. 


Bethylus. 


Paniscus. 


Monodontomerus. 


Megaspilus. 


Opbion. 


Callimome. 


Ceraphron 


Agriotypus. 


Eurytoma. 
Eucnaris. 


Telenomus. 


Pezomachus. 


Teleas. 


Hemi teles. 


Perilampus. 


Prosacantha. 


Cryptus. 


Ormyrus. 


Platygaster. 


Amblyteius 


Encyrtus 


Mvmar. 

•• 


Ichneumon. 


Myina. 


Cosmocoma. 


Stephanus 


Eupelmus. 


Prestwichia. 


Evania. 


Triffonoderus, 




Pelecinus. 


Chiropachus. 


IchneumoiiidcB. 


Fo3nus. 


Cleonymus. 


Bacnusa. 


Megalyra. 


Pteromalus. 


Alysia. 


Trigonalys. 



Opius. 



Tubulipera. — Posterior segments of the abdomen retractile, 
and provided with a membranous ovipositor, composed of a 
single piece. Solitary, deposit their eggs in the nests of other 
Hymenoptera. 
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Chrysidida. 

Chrysis. 

Eucnroeus. 

Stilbum. 



Elampus. 
Hedycliruin. 
Parnopes. 
Cleptes. 



Heterogyna. — Males, females, and neuters ; the latter abortive 
•wingless females, sometimes of two kinds — workers and soldiers. 
Social, build nests, and excavate tunnels. 



Formicida (Ants). 

Formica. 

Tapinoma. 

Ponera. 

Polyergus. 

Odontoinachus. 

Polyrhachis. 

Ectatomma. 



Myrmica. 

Myrmecia. 

Myrmecina. 

Stenomma. 

Crematogaster. 

Eciton. 

Solenopsjs. 



Pheidole. 
Monomorium. 
Atta. 

(Ecodoma. 
Cryptocerus. 
Typhlopone. 
Dorylus $ 
Dichthadia $ 



] 



Fossores. — Neuters, if any, winged. Basal joint of the pos- 
terior tarsi cylindrical. Mostly fossorial, but no especial adapta- 
tion of legs* Burrow in rotten wood, twigs, sand-banks, or 
construct mud or paper nests. Larvae often feed on other larvae, 
flies, spiders, &c., provided by the mother. 



MutiUida. 

Tiphia. 
Myzine. 

Elis. 

Scolia. 

Sapyga. 

Mutilla. 

Myrmosa. 

Methoca. 

Thynnus. 

VespidcB. 

Vespa (Wasp). 

Polistes. 

Polybia. 

Eumenes. 

Odynerus. 

Synagris. 

Epipone. 

Abispa. 



Celonites. 

Masaris. 

Paragia. 

CrabronidcB. 

Crabro. 

Oxybelus. 

Trypoxylon. 

Psen. 

Pemphredon. 

Dir.etus. 

Miscophus. 

Passaloecus. 

Stigmus. 

Nysson. 

Larra. 

Gorytes. 

Pison. 

Bembex. 



Tachytes. 
Astata. 
Mellinus. 
Cerceris. 
Philanthus. 
Sphex. 
Ampulex. 
Trigonopsis. 
Ammophila (Sand- 
wasp). 
Miscus. 
Pelopaeus. 
Chlorion. 

Pompilida. 
Pompilus. 
Aporus. 
Pepsis. 
Mygnimia. 
Ceropales. 
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Mbllipera (Bees). — Neuters winged. Basal joint of the pos- 
terior tarsi dilated, adapted for collecting and carrying pollen. 
Social species construct combs, composed of hexagonal cells, for 
storing the food [honey] of their larvae. Solitary species deposit 
their eggs in the nests of other species whose young are starved by 
the intruders. Andrenidas have short tongues, Apidae long ones, 
an arbitrary distinction. 



Apida. 

Apis. 

Melipona. 

Trigona. 

Bombus (Humble-bee). 

Apathus. 

Euglossa. 

Centris. 

Lestis. 

Anthophora. 

Oeratina. 

Saropoda. 

Eucera. 

Systropha. 



Xylocopa. 

Megachile. 

Osmia. 

Heriades. 

Chelostoma. 

Anthidium. 

Melecta. 

Chrysantheda. 

Thalestria. 

Orocisa. 

Nomada. 

Philerenus. 

Epeolus. 

Stelis. 

Coelioxys. 



Andrenidce. 

Panurgus. 

Andrena. 

Cilissa. 

Dasypoda. 

Nomia. 

Halictus = Hylaeus. 

Oolletes. 

Macropis. 

Augochlora. 

Agapostemon. 

Sphecodes = Dichroa. 

Prosopis. 



Order XI. COLEOPTERA. 

Eleutiierata. 

Four wings, the anterior [elytra] hard, meeting down the back 
by a straight suture ; the posterior wings membranous, folded back 
transversely before the apex. Mandibulate. Four palpi. Larva 
variable, with legs (six) or apodal ; no prolegs. Pupa inactive, 
showing more or less the parts of the future insect. 

The antennae are generally composed of eleven joints, but some- 
times, although very rarely, fifty or more, varying greatly in 
character, and occasionally also according to sex. There are two 
eyes, but no ocelli, except, perhaps, in two or three cases. The 
mouth, very uniform in its type, and complete in its structure, 
consists of an upper lip or labrum attached to the clypeus, gene- 
rally by a membrane called the epistome, two strong mandibles, 
two weaker maxillae, each carrying a palpus and mostly two-lobed, 
and a lower lip or labium, with a pair of palpi, and attached to 
the mentum, which in its turn is attached to tne lower part of the 
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head, or jugulum. Some confusion has arisen from calling the 
labium and mentum together by the former name ; the labium then 
becomes the "ligula," an inappropriate designation, sometimes 
confounded with " lingula " [" languette " of the French entomolo- 
gists], and so regarded as a tongue ; but if anything is to be con- 
sidered analogous to the tongue in Coleoptera, it is the paraglossse, 
delicate membranous organs occasionally found behind the labium. 
The prothorax is the only portion of the thorax seen from above 
when the elytra are closed, except the scutellum ; but this part is 
frequently wanting ; it belongs to the mesothorax. The abdomen 
is connected by its entire anterior portion to the metathorax. 

The cockchafer (Melolontha vulgaris), the sacred beetle of the 
Egyptians (Scarabaus sacer), shard or dung-beetle (Geotrypes 
stercorarius), Spanish fly (Cantkaris vesicatoria), glow-worm 
(Lampyris noctiluca), and corn-weevil (Calandra granarum) are 
members of this order, and, too well known in the larva state, the 
turnip-fly {Haltica nemorum) and others of the same genus, wire- 
worm (Agriotes lineatus\ meal-worm (Tenebrio Tnolitor), and 
Colorado potato-beetle (Doryphora decem-lineatd). Anobium 
domesticum has the common name of "death-watch." 

Latreille long ago divided this order into four sections, under 
which the families are even now almost universally arranged. It 
is, however, a somewhat artificial system, as it would, if strictly 
followed, widely separate closely allied groups. These sections 
are dependent on the number of joints of the tarsi, thus : — 
Pentamera have five joints to all the tarsi ; Heteromera have five 
joints to the four anterior tarsi only, the posterior having only 
four ; Tetramera have the tarsi four-jointed ; and Trimera have 
them three-jointed. The last two sections have frequently a 
minute penultimate joint, and have therefore been named Sub- 
pentamera, Pseudo-tetramera, and Cryptotetramera, and Sub- 
tetramera, Pseudo-trimera, and Oryptotrimera respectively. The 
subsections were ranked as families by Latreille. Stylopidae, fre- 
quently placed in a distinct order [Strepsiptera, or Rhipiptera], 
are now pretty generally regarded as a degraded type related to 
to Rbipiphorid® and Meloidae. 

Above 80,000 species belonging to this order are described, 
distributed under nearly 8000 genera. 



Tbimera. 

Maxillary palpi securiform Aphidiph ag> . 

Maxillary palpi filiform Fungicola. 
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Aphidiphaga. — Maxillary palpi with the la9t joint securiform. 
Antennae short, the last three joints forming a club. Feed on 
Aphides, both in the larval and perfect states. 



Coccinellida (Lady- Chilocorus. 

birds). Coccidula. 

Epilachna. Cranophorus. 

Exochomus. Rhizobius. 



Scymnus. 
Synonycha. 
Coccinella. 
Megilla. 



Lithophilus. 



Fungicola. — Maxillary palpi with the last joint filiform. 

Antennas moderately long. Feed on fungi in the larval and 
perfect states. 

Endomychida. Mycetaea. Dapsa. 

Trochoideus. Endomychus. Oorynomalus. 

Symbiotes. Lycoperdina. Eumorphus. 

Daulis. Encymon. 



Orestia. 



Tetramera. 

Head rostrate Rhynchophora. 

Head not rostrate. 

Maxillae with one lobe Xylophaga. 

Maxillae with two lobes. 
Antennas linear. 

Body elongate Longicornia. 

Body ovate or round Pn ytophaga. 

Antennae clubbed at the end Clavipalpi. 

Clavipalpi. — Last three joints of the antennas forming a 
compressed club. Maxillary palpi with the last joint broadly 
transverse. Vegetable-feeders, probably chiefly fungi. 

Erotylida. Triplax. Encaustis. 

HomcBotelus. Ischyrus. 

Zonarius. Mycotretus. Helota. 

Erotylus. Engis=Dacne. 

Oyclomorphus. Thallis. Languriida. 

Tritoma. Triplatoma. Languria. 

Episcapha. 
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Piiytophaga. — Antennae linear, of moderate length, or short. 
Body ovate or suborbicular. Vegetable feeders, principally on 
leaves. 



Cassidida. 

Aspidomorpha. 

Elytrogona. 

Selenis. 

Mesomphalia. 

Ooptocycla. 

Cassicla. 

Batonota. 

Dolichotoma. 

Tauroma. 

Calopepla. 

Himatidium. 

Hoplionota. 

Hispida. 

Hispa. 

Cephalodonta. 

Arescus. 

Alurnus. 

Cryptonychus. 

Cephalolia. 

Leptispa. 

Eurispa. 

Aproida. 

GalerucidcB. 

Oerotoma. 

Aplosonyx. 

Adimonia. 

G-aleruca. 

Metalepta. 



Coelomera. 

Atysa. 

Luperus. 

Agetocera. 

Malacosoma. 

Agelastica. 

Adorium. 

Halticida. 

Psylliodes. 

Sphaeroderma. 

Mniophila. 

Linozosta = Hermeo- 
phaga. 

Monoplatus. 

Loxoprosopus. 

CEdionychis. 

Thyamis = Longi tar- 
sus. 

Haltica. 

Mantura = Balano- 
morpha. 

Arsipoda. 

Blepharida. 

Diamphidia. 

Chrysomelida. 

Paropsis. 

Phratora. 

Timarcha. 

Diphyllocera. 

-32sernia. 



Doryphora. 

Ohrysomela. 

Lina. 

Gastrophysa. 

Oorynodes. 

Pachnephorus. 

Adoxus=Broinius, 

Euniolpus. 

Colaspis. 

Lamprosoma. 

Cryptocephalida. 
Chlamys. 
Cryptocephalus. 
Scolochrus. 
Megalostomis. 
Euryscopa. 
Olytra. 
Megalopus. 

Eupodidce. 

Megascelis. 

Orioceris. 

Haemonia. 

Donacia. 

Orsodacna. 

Sagra. 

Diaphanops. 

Carpophagus. 

Polyoptilus. 

Megamerus. 



Longicornia. — Antennae long, filiform. Body oblong or 
elongate. Female with an ovipositor. Vegetable feeders both 
in the larval and perfect states, principally on wood. 



Lamiida. 

Amphionycha. 
Tetraopes. 



Tetrops=Polyopsia. Entelopes. 
Phytcecia. Saperda. 

Glenea. Agapanthia. 
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Colobothea. 

Omosarotes. 

Exocentrus. 

Acantbocinus. 

Liopus. 

Lagochirus. 

Acanthodere8. 

Steirastoma. 

Oreodera. 

Acrocinus. 

Polyrhapbis. 

Platysternus. 

Anisocerus. 

Itheum. 

Ectatosia. 

Aprosopus. 

BGppopsis. 

Oncideres. 

Hypselomus. 

Compsosoma. 

Megabasis. 

Pogonochoerus. 

Desmipbora. 

Atimura. 

Cloniocerus. 

Apomecyna. 

Ebaeides. 

Sympbyletes. 

Synelasma. 

Praonetba. 

Nipbona. 

Hebesecis = Hebe- 

cerus. 
Zygocera. 
Tapeina. 
Henicodes. 
Olenecamptus. 
Petrognatna= Oma- 

cantba. 
Xylorhiza. 
Ceroplesis. 
Tragocephala. 
Sternotomis. 
Anoplostetha, 



Lasiopezus. 

Ancylonotus. 

Coptops. 

Agelasta. 

G-noma. 

Batocera. 

Agnia. 

Omocyrius. 

Tseniotes. 

Monochamus. 

Sarotbrocera. 

Lamia. 

Dorcadion. 

Parmena. 

Microtragiis. 

Deucalion. 

Hexatricha. 



Blax. 

Tmesisternus. 

Pascoea. 

Ceranibycida. 

Vesperus. 

Distenia. 

Coptomma. 

Tragocerus. 

Trachyderes. 

Crioprosopus. 

Sternacantbus. 

Pteracantha. 

Ctenodes. 

Smodicum. 

Stenygra. 

Cosmisoma. 

Mydasta. 

Collyrodes. 

Clytellus. 

Clytus. 

Callidium. 

Coremia. 

Callichroma. 

Hemestbocera. 

Bixorestea. 



Deilus. 

Pyrestes. 

Eroschema. 

Disticbocera. 

Hestbesis. 

Tomopterus. 

Rbinotragus. 

Necydalis. 

Cheloderus. 

Oxypeltus. 

Dorcasomus. 

Encyclops. 

Leptura. 

Capnolymma. 

Zorion. 

Aphneope. 

Ametrocepbala. 

Macrones. 

PteroatenuH. 

Uracantbus. 

Anatisis = Petalodes. 

Aprosictus = West- 

woodia. 
Tricbeops. 
Obrium. 
Ibidion. 
Phoracantha. 
Eburia. 
Pbacodes. 
Cerambyx. 
Cyriopalus. 
Metopoccelus. 
Torneutes. 
Xystrocera. 
(Erne. 
Tetropium. 
Spondylis. 
Dynainostes. 
Tbaumasus. 

Prionidm. 

Poecilosoma. 
Solenoptera. 
Pyrodes. 
k3 
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Anacolus. 

Tragosoma. 

Prionoplus. 

Doesus. 

Philus. 

Cyrtonops. 

,3£gosoma. 

Polyoza. 

Closterus. 

Anacanthus. 

Toxeutes. 

Hystatus. 

Notophysis. 



Mallodon. 

Kemphan. 

Rhaphipodus. 

Aulacopus. 

Macrostoma. 

Ergates. 

Navosoma. 

Callipogon. 

Xixuthrus. 

Aulacocerus. 

Ancistrotus. 

Titanus. 

Macrodontia. 

Acanthophorus. 



Catypnes. 

Prionus. 

Dorysthenes. 

Prionapterus. 

Polyarthron. 

Psai^dognathus. 

Anoplodernia. 

Sceleocantha. 

Oantharocnemis. 



Erichsonia. 



Parandra. 



Xylopiiaga. — Head not rostrate. Antennae short, claviform or 
perfoliate. Maxilla with one lobe. Wood-feeders. 



Platypus. 
Scolytus. 



ScolyUdm. 



Tomicus. 
Hylesinus. 



Rhynchophora. — Head prolonged into a rostrum. Antennae 
most frequently geniculate, with its basal joint [scape] received 
into a groove [scrobe]. Vegetable-feeders. 



Bruchida. 

Oaryoborus. 

Bruchus. 

Urodon. 

Anthribida. 

Notioxenus. 

Araeocerus. 

Brachytarsus. 

Cratoparis. 

Anthribus. 

Eugonus. 

Xenocerus. 

Apolecta. 

Habrissus. 

Zygaenodes. 

Nessiara. 



Systaltocerus. 
Cedus. 
Sintor. 
Mecocerus. 

Xenorchestes. 



Aglycyderes. 

Brenthida. 

Ulocerus. 

Diurus. 

Ithystenus. 

Brenthus. 

Ectocemus. 

Arrhenodes. 

Ephebocerus. 



Taphroderes. 
Calodromus. 



Hypocephalus. 

CurculionidtB. 

Episus. 

Stropho8omus. 

Naupactus. 

Eustales. 

Astycus. 

Sitona. 

Platyomus. 

Cyphus. 

Praepodes. 

Eupholus. 

Pachy rbynch us. 
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Otiorhynchus. 

Trachyphloeus. 

Phyllobius. 

Leptops. 

Catasarcus. 

Hypsonotus. 

Rhigus. 

Entimus. 

Brachycerus. 

Byrsops. 

Amycterus. 

Psalidura. 

Hipporhinus. 

Rhyparosomus. 

Perperus. 

Molytes. 

Gonipterus. 

Hypera= Phy tono- 

mus. 
Rhinaria. 
Rhadinosomus. 
Cleonus. 
Lixus. 
Hylobius. 
Hilipus. 
Erirhinus. 
Bagous. 
Eugnomus. 
Tranes. 
Oxycorynus. 
Belus. 
Ctenaphides. 



Rhinotia. 

Cylas. 

Apion. 

Apoderus. 

Attelabus. 

Rrhyncbites. 

Otidocepbalus. 

Magdalis. 

Balaninus. 

Anthonomus. 

Orchestes. 

Tychius. 

Sibinia. 

Cionus. 

Gymnetron. 

Laemosaccus. 

Haplonyx. 

Camarotus. 

Alcides. 

Cbolus. 

Homalonotus. 

Guioperus. 

Acalles. 

Cryptorbyrichus. 

Oratosomus. 

Mecomastyx. 

Hybomorphus. 

Zygops. 

Sphadasmus. 

Phaenomerus. 

Arachnopus. 

Mecopus. 



Talanthia. 

Chirozetes. 
Odoacis = Macroba- 

mon. 
Tachygonus. 
Trypetes. 
Antliarhinus. 
Uloinascus. 
Pterocolus. 
Ceuthorhynchus. 
Eurhinus. 
Baris. 
Centrinus. 
Lyterius. 
Rhynehophorus. 
Protocerius. 
Spheuophorus. 
Poteriophorus. 
Cercidocerus. 
Eugnoristus. 
Oalandra (Corn 

weevil). 
Litosomus. 
Oxyrhynchus 
Sipalus. 
Rhina. 
Oossonus. 
Gloeodema. 
Pentarthrum. 
Rhyncolus. 
Notiomimus. 
Onycholips. 



Hetebomeba. 

Head narrowed behind into a neck Trachblida. 

Head not narrowed behind Atracheli a. 



Trachelida. — Head exserted, narrowed behind into a neck. 
Claws often bifid. Vegetable-feeders. Sitaris, Rhipidius, and 
some others are parasitic on bees or in their nests, on cockroaches, 
and other insects. 
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(Edemerida. 

Mycterus. 

Stenostorna. 

(Edemera. 

Dryops. 

Nacerdes. 



Cantharida, 

Goetymes. 

Sitaris. 

Oantharis (Spanish 

.JPalasstra. 
Mylabris. 
Horia. 

Meloidm. 

Cy8teodemus. 
Meloe. 

Stylopidm. 

Stylops. 

Xenos. 

Hylechthrus. 



RhipiphoridcB. 
Ehipidius. 
Myodites. 
Rhipiphorus. 
Emenadia. 
Evaniocera. 
Pelecotoma. 

MordeUida>. 
Anaspis. 
Mordella. 

Pyrochroida. 

Ischalia=Eupleurida. 

Lemodes. 

Pyrochroa. 

Anthicidce. 

Ochthenomus. 
Notoxus. 
Formicomus. 
Mecynotarsus. 

PedUida. 
Scraptia. 



Macratria. 
Pedilus. 

Lagriidce. 

Statira. 

Emydodes. 

Lagria. 

MelandryidiB. 

Osphya = Nothus. 

Stenotrachelus. 

Chalcodrya. 

Melandrya. 

Dircaea. 

Phloeotrya. 

Serropalpus. 

Orchesia. 

Mycetoma. 

Tetratoma. 

Pythida. 

Agnathus. 
Rhinosimus. 
Salpingus. 
Pytho. 



Atrachelia. — Head not exserted nor narrowed behind. Claws 
undiyided, in Cistelidae serrated or pectinated. 



Cistelida. 

Prostenus. 

Cistela. 

JEthyssius=Atractus. 

TenebrionidcB. 
Strongylium. 
Spheniscus. 
Ajnarygmus. 
Megacantha. 
Penthe. 
Helops. 
Cnodalon. 
Sphaerotus. 



Hegemona. 

Apocrypha. 

Adelium. 

Camaria. 

Oyphaleus. 

Pycnocerus. 

Heterotarsus. 

Calcar. 

Tenebrio. 

Eutelus. 

Oossyphus. 

Oilibe. 

Helaeus. 

Toxicum. 



Uloma. 

Gnathocerus. 

Phrenapates. 

Diaperis. 

Platydema. 

Bolitophagus. 

Bvrsax. 

Phaleria. 

Ammobiu8. 

Opatrum. 

Praocis. 

Sepidium. 

Ossiporis. 

Moluris. 
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Pimelia. 

Nyctelia. 

Asida. 

Embaphion. 

Machla. 

Elaeodes. 

Blaps. 

Scaur us. 

Nyctoporis. 

Acis. 

Morioa. 

Stenosis = Tagenia. 



Steira. 

Eurychora. 

Nosoderma. 

Bhypasina. 

Zopherus. 

Oryptochile. 

Himatismus. 

Hegeter. 

Epitragus. 

Mesostena. 

Tentyria. 

Anatolica. 



Epiphysa. 

Adesmia. 

Erodius. 

Arthrodes. 

Zophosis. 



Monommatida, 
Monomma. 



Nilionida. 



Nilio. 



Pentambba. 

One palpus to each maxilla. 
Elytra covering the abdomen. 
Antennae pectinated or serrated. 

Prosternum not produced in front . . . Malacodermi. 

Prosternum produced in front Sternoxi. 

Antennae not serrated. 

Palpi prolonged Palpicornia. 

Palpi shorter. 

Antennae clavate Clavicornia. 

Antennae lamelliferous Lamellicornia. 

Elytra not covering the abdomen Brachelytra. 

Two palpi to each maxilla Ad ep hag a. 



Malacodermi. — Prosternum not produced in front, not pointed 
behind. Antennas serrated, or produced more or less at the side 
of the joints. Body frequently soft. Larvae animal and vegetable 
feeders ; the perfect insects mostly on flowers. 



Cioida. 



Lyctus. 
Ois. 



Bostrichida. 

Psoa. 

Rhizopertha. 

Bostrichus. 



Ptinidce. 

Anobium (Death- 
watch). 
Xyletinus. 
Niptus. 
Ptinus. 



Ectrephes = Ana- 
pestus. 



Lymexylonidce. 

Atractocerus. 

Hyloecetus, 

Lymexylon. 



Cupes. 

Clerida. 
Necrobia. 
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Corynetes. 

Enoplium. 

Cormodes. 

Stigmatium. 

Trichodes. 

Clerus. 

Opilus. 

Tillus. 

Telephorida. 

Ichthyurus. 
Dasytes. 
Malachius. 
Chalcas. 



Melyris. 
Drilus. 
Malthinus. 
Telephorus. 
Luciola. 
Amydetes. 
Dioptoma. 
Lampyris (Glow- 
worm). 
Lycus. 
Eros = D ictyopterus. 

Dascyllidde. 
Cyphon. 



Eubria. 

Dascyllus. 

Lichas. 

BhipiceridtB. 

Sandal us. 

Rhipicera. 

Callirhipis. 

Cerophytum. 

Cebrionida. 
Cebrio. 



Sternoxi. — Prosternum produced in front and pointed behind. 
Antennae serrated. Vegetable-feeders. 



Elaterida. 

Campylus. 

Agriotes. 

Oorymbites. 

Athous. 

Dima. 

Pyrophorus. 

Elater. 

Limonius. 

Tetralobus. 

Semiotus. 

Hemirhipis. 

La con. 

Adelocera. 



Eucnemida. 
Microrhagus. 
Eucnemis, 
Galba. 
Anelastes. 
Pterotarsus. 
Melasi3. 
Tharops. 

Throscida. 

Lissomus. 
Throscus. 

Bwprestida. 
Trachys. 



Agrilus. 

Calodema. 

Stigmodera. 

Anthaxia. 

Ouris. 

Melobasis. 

Buprestis. 

Nascio. 

Dicerca. 

Capnodis. 

Chrysochroa. 

Euchroma. 

Catoxantha. 

Julodis. 



Lamellicornia. — Last three joints of the antennas lamelliform, 
or in the Lucanidae pectinate. Larvae wood-eaters, and with the 
perfect insects scavengers ; many also in the latter state flower- 
and leaf-eaters. 



Scarabeida. 


Qnorimus. 


Cetonia. 


Valgus. 
Trichius. 


Osmaderma. 


Schizorhina. 


Oyclidius. 


Pogonotarsus 
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Macronota. 


Elaphcxjera. 


Troi. 


Gymnetis. 


Melolontha (Cock- 


Lethrus. 


Heberorhiua. 


chafer). 


Geotrypes (Dung- 


Goliathus. 


Ancylonycha. 


beetle). 


Syrichthus. 


Rhizotrogus. 


Bolboceras. 


Antedon. 


Ancistrosoma. 


Hybosorus. 


Agaocephala. 


Oeraspis. 


Aphodius. 


Megalosoma. 


Dicrania. 


Onthophagus. 


Clialcosoma. 


Macrodactylus. 


Bubas. 


Dynastes. 


Dichelonycha. 


Phanxeus. 


Golofa. 


Diphyllocera. 


Copris. 


Oryctes. 


Haplonycha. 


Canthon. 


Oallicnemis. 


Liparetrus. 
Oalonota = Pyronota 


Scarabaeus = Ateu- 


Cyclocephala. 


chus. 


Hexodon. 


Phaenognatha. 




Geniates. 


Pachytricha. 


Lucanida. 


Anoplognathus. 


Maechidius. 


Sinodendron. 


Chrysina. 


Diphucephala. 


Figulus. 


Chrysophora. 


Homalopiia. 


Dorcus. 


Pelidnota. 


Phyllotocu8. 


Lucanus(Stag-beetle). 


Ruteia. 


Serica. 


Lamprima. 


Parastasia. 


Hoplia. 
Dicnelus. 


Dendroblax. 


Peperonota. 


Ghiasognathus. 


Antichira. 


Pachycnema. 


Pholidotus. 


Anomala. 


Hoploscelis. 




Phyllopertha. 


Peritrichia, 


Passalidce. 


Anisoplia. 


Glaphyru8. 


Passalus. 


Euchirus. 


Amphicoma. 




Pachydema. 


Acanthocerus. 


TrictenotomidtB. 


Pachypus. 




Trictenotoma. 



Clavicorni a. — Antennae clubbed at the end, the club 2-5-jointed. 
In the larval and perfect stages living mostly on dead animal 
matter. 



Heterocerida. 
Heterocerus. 

Parnida. 


GeoryssidcB. 
Georyssus. 

Thorictidce. 


.oyrrnus. 
Nosodendron. 

Dermestida. 
Anthrenus. 


Macronychus. 
Elmis. 
Parnus. 
Sostea. 


Thorictus. 

ByrrhidcB. 
Chelonarium. 


Trogoderma. 
Dermestes. 
Attagenus. 
Byturus. 



108 



ARTHROPODA. 



Cryptophagida. 

Mycetophagus. 

Corticaria. 

Monotonia. 

Lathridius. 

Atoraaria. 

Cryptophagus. 

Antherophagus. 

Elacatis = Othnius. 

Ctwujida. 
Silvanus. 
Brontes. 
Ino. 



Rhysodida. 
Rhysodes. 



Omma. 

TrogositidcB. 

Thymalus. 

Peltis. 

Leperina. 

Temnochila. 

Trogosita. 

Melambia. 

Nemosoma. 

NitidulidcB. 



Hemipeplus = Oohro- Rhizopkagus. 

Ips. 

Paromia. 
Cychramu8. 
Camptodes. 
Lordites. 
Meligethes. 
Omosita. 
Nitidula. 



sanis. 
Palsestes. 
Cucujus. 
An ci stria. 
Passandra. 

Colydiida. 
Oerylon. 
Dastarcus. 
Pycnomerus. 
Bothrideres. 
Deretaphrus. 
Aglenus. 
Nematidium. 
Colydium. 
Acropis. 
Aulonium. 
Synchita. 
Bitoma. 
Oossyphodes. 
Tarphius. 
Enarsus. 
Endophloeus. 
Sarrotrium. 



Brachypeplus. 

Carpopnilus. 

Conotelus. 

Mystrops. 

Cercus. 

Phalacridce. 
Olibrus. 
Tolyphus. 
Phalacrus. 

Histerida. 
Acritus. 
Abraeus. 
Onthophilus. 
Plegaderus. 



Trypanaeus. 

Saprinus. 

Oarcinops. 

Hetaerius. 

Hister. 

Platysoma. 

Hololepta. 

Scapkidiida. 

Scaphisoina. 
Scaphidium. 
Diatelium. 

TriehopterygicUe. 
PtiJium. 
Trichopteryx. 

Corylophida. 
Alexia. 
Sacium. 
Corylophus. 

Anisotomida. 
Clambus. 
Agathidium. 
Anisotoma. 



Sphaerius. 

Silphida. 

Catops = CholeTa. 

Adelops. 

Silpha. 

Necrophorus. 

Leptodirus. 

Bcydmanida. 

Mastigus. 

Clidicus. 

Scydmeenus. 



Paussida. 
Paussus. 
Hylotorus. 
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Brach elytra. — Elytra very short, not covering the abdomen. 
Antennas short, never clubbed. Two anal appendages. Voracious 
animal-feeders. Larva resembling the imago. Pselaphicke, gene- 
rally referred to this section, are trimerous. 



Staphylinida. 

Micropeplus. 

Anthobium. 

Homalium. 

Lesteva. 

Anthophagus. 

Micralymma. 

Piestus. 

Syntomium. 

Oxytelus. 

Bledius. 

Osorius. 

Platystethus. 

Stenus. 

Paederus. 

Sunius. 

Lithocharis. 



Stilicus. 

Lathrobium. 

Oxyporus. 

Astrapaeus. 

Quedius. 

Philonthus. 

Ocypus. 

Staphylinus. 

Xantholinus. 

Othius. 

Mycetoporus. 

Tachinus. 

Conosoma= Oonurus. 

Hypocyptus. 

Diglossa. 

Dinarda. 

Lomechusa. 

Atemeles. 



Aleochara. 

Oxypoda. 

Homalota. 

Myrmedonia. 

Autalia. 

Pselaphida, 

Olaviger. 

Articerus. 

Euplectus. 

Bryaxis. ' 

Amaurops. 

Pselaphus. 

Ohennium. 

Ctenistes. 

Tyrus. 

Faronus. 



Palpicornia. — Maxillary palpi elongate. Antennas short, 
generally club-shaped. Mostly aquatic; in the perfect state 
herbivorous. 



Sphceridiida. 

Cercyon. 
Sphajridium. 

Helophorida. 

Ochthebius. 
Hydrochus. 



Hydraena. 
Helophorus. 

Hydrobiida, 

Spercheus. 
Globaria. 
Berosus. 
Limnebius. 



Laccobius. 

Hydrobius. 

Rygmodus. 

Hydrophilida* 

Hydrous. 

Hydrophilus. 

Philhydrus. 



Adephaga. — Two palpi to each maxilla. Antennas filiform. 
In the larval and perfect states voracious animal- feeders. The 
first two families are aquatic; Carabidae and Cicindelidse are, 
with few exceptions, terrestrial, but never swimmers. 

L 
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Gyrinida. 

Porrorhynchus. 
Gyrinus (Whirlgig). 

Dyticida. 
Dyticus. 
Colymbetes. 
Hydroporus. 
Pelobius. 
Haliplus. 



Amphizoa. 

Carabida. 

Bembidium. 

Cillenum. 

Ega. 

Aepus. 

Anophthalmus. 

Pogonus. 

Dyscolus. 

Anchomenus. 

Oalathus. 

Sphodrus. 

Metius. 

Amara. 

Zabrus. 

Feronia. 

Catadromus. 

Trigonotoma. 

Stenolophus. 

Harpalus. 

Barysomus. 

Acinopus. 

Diachromus. 

Cratocerus. 

Daptus. 



Cyclosomus. 

Pelecinus. 

Promeoognathus. 

Stomis. 

Broscus. 

Miscodera. 

Dioctes. 

Badister. 

Licinus. 

Oodes. 

Chlaenius. 

Callistus. 

Loricera. 

Panagaeus. 

Clivina. 

Scarites. 

Carenum. 

Pasimachus. 

Morio. 

Hyperion = Oampy- 

Iocnemis. 
Anthia. 
Graphipterus, 
Apotomus. 
Ditomus. 
Siagona. 
Ozffina. 
Adelofcopus. 
Silphomorpha. 
Mormolyco. 
Soopodes. 
Catascopus. 
Dromius. 
Cymindis. 
Agra. 
Brachinus. 
Helluo. 



Zuphium. 

Galerita. 

Drypta. 

Casnonia. 

Hexagonia. 

Pamborus. 

Tefflus. 

Cychrus. 

Scaphinotus. 

Damaster. 

Garabus. 

Haplothorax. 

Calosoma. 

Leistus. 

Nebria. 

Elaphrus. 

Notiopbilus. 

Omophron. 

Cicindelidce. 
Ctenostoma. 
Procephalus. 
Pogonostoma. 
Collyris. 
Tricondyla. 
Therates. 
Euprosopus. 
Drbmica. 
Odontochila. 
Oicindela. 
Eurymorpha. 
Oxygonia. 
Megacephala. 
Oxychila. 
Omus. 
Platychile. 
Manticora. 
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Subkingdom YI. MOLLUSCA. 

Soft-bodied, unsegmented animals, often protected by a shell. 
The digestive system including stomach, intestine, and anus. 
Reproduction by ova, rarely by gemmation. Hermaphrodite, 
but generally the sexes on distinct individuals [dioecious]. A 
metamorphosis in nearly all. 

The nervous system generally consists of three pairs of ganglia, 
giving off branches to the different parts, but in Brachiopoda 
and Tunicata there is only one ganglion. The heart has two or 
more chambers, but in tne Ascidians it is reduced to a simple 
tube. The blood is generally colourless, and circulates in sinuses, 
having no proper walls. Respiration is mostly effected by 
branchiae, a specialized portion of the mantle ; there is one or, 
most commonly, two on each side. 

The integument of the body, continuous or divided into two 
lobes, is called the mantle [pallium]. From the ventral surface 
projects a muscular disk or foot [podium], a modification of the 
lower lip and an organ of locomotion, and generally the only 
one, but it is sometimes absent. The foot is often divisible into 
three parts — pro-, meso-, and metapodium ; it is the last that 
sometimes secretes a calcareous or horny disk, known as the 
"operculum." 

The mantle secretes the shell, which is rarely absent ; it may 
be in one or two pieces [univalve or bivalve], rarely of many 
pieces [multivalve] ; in a lew instances it is internal. The inner 
layer of the shell is sometimes nacreous in its texture ; its colour 
is due to finely sculptured lines. A rudimentary shell is frequently 
present whilst the young mollusk is still in the egg, and it has 
even been observed in forms which have no shell in the adult state. 

In certain classes the mouth is provided with an organ [radula 
or odontophore], often, but erroneously, called the tongue. It is 
armed with teeth, and is an important part in classification. It 
is found in Pteropoda, Gastropoda, and Cephalopoda. 

The embryo of the Mollusca ordinarily passes through three 
stages:— -(1) the Gastrula-Btage, including the earlier Morula; 
(2) the Trochosphara-st&ge, when the embryo is girdled with a 
row of cilia ; and (3) the Veliger-st&ge, when it has acquired the 
" velum " — a ciliary cephalic expansion of the integument, said 
to be identical with the ciliated disk of the Rotifera. The ova 
are often defended by hard, albuminous capsules, of various, and 
sometimes very complex, forms. 



112 MOLLUSCA. 

The limits of the Mollusca are at present unsettled. Ray 
Lankester places the Tunioata with the Vertebrata, other biolo- 
gists with the Vermes. Molluscoida included Polyzoa, Brachio- 
poda, and Tunicata. A " roughly " drawn distinction is some- 
times made between those Mollusca with a head [Encephala or 
Cephalophora] and those without [Acephala]. 

Animal enclosed in a bivalve shell. 

Mouth with two arms Brachiopoda. 

Mouth without arms Lamellibranchiata. 

Animal either naked or enclosed in a uni- 
valve shell. 
With a head ; heart with two or more 
chambers. 
Mouth with long arms surrounding 

the mouth Cephalopoda. 

Mouth without arms. 

Locomotion effected by a ventral 

disk Gastropoda. 

Locomotion effected by fin- or 
wing-like appendages. 
With a fin-like tail or a ventral 

fin Heteropoda. 

With two wing-like expansions . . . Pteropod a. 
Without a head ; heart a simple tube... Tunicata. 



Class I. BRACHIOPODA. 

Spirobranchiata. Palliobranchiata. 

Headless, symmetrical mollusks, enclosed in a bivalve shell. 
Mouth with two long, cirriferous arms. No branchiae. Mostly 
hermaphrodite. 

The valves of the shell are above and below the animal, not 
right and left, as in ordinary bivalves ; the lower, posterior, or 
ventral valve is frequently prolonged into a beak, and perforated, 
to allow the passage of a peduncle by which the animal attaches 
itself to some foreign body. The dorsal integument lines the 
interior of the valyes, and " forms by its expansions the lobes of 
the mantle," here subservient to respiration. 

Most of the species (upwards of 1800) are extinct ; about 80 
are still living. Brachiopoda are embryologically allied to the 
Vermes, and by some writers they are considered to be very 
similar in structure to the Polyzoa. 
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There are two orders : — 

Shell hingeless Lyopomata. 

Shell with a hinge-line Arthropomata. 



Order I. LYOPOMATA. 

EcARDINES. PlEUROPYGIA. InARTICULATA. 

Valves not toothed, held together by muscles ; shell corneous, 
Intestine terminating in a lateral anus. 

The oral arms are mostly fleshy, and without the bony support 
of the next order. In the Craniidae the shell is calcareous ; in 
the Lingulidse it is covered with a horny epidermis ; in the latter 
the peduncle is emitted from between the valves. 



Lingulida. 


Discinida. 


Craniida. 


Lingula. 


Discina. 


Crania. 


*Obolus. 


*Treniatis. 





Order II. ARTHEOPOMATA. 
Testicardines. Apygia. Articulata. 

Valves held together by teeth. Shell calcareous. Intestine . 
without an anus. 

A peculiar calcareous loop is attached to the upper valve of 
most of the species, destined for the support of the arms. The 
alimentary canal is short, with a caccal end. 

Terebratulida. Spiriferida. Orthida. 

Terebratula. Spirifer. *Orthis. 

Waldheimia. *Koninckia. 

Kraussia. t Productida. 

Argiope. Bhynchonellida. *Productus. 

Theciaium. E-hynchonella. *Chonetes. 



Class II. LAMELLIBRANCHIATA. 
Bivalvia. Conchipera. Acemala. Dithyra. 

Headless mollusks encased in a bivalve shell, sometimes with 
accessory valves. Body enclosed within a mantle. Respiratory 

l3 
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organs consisting of lamelliform or filamentous branchiae. Sexes 
distinct. 

The branchiae are usually two on each side, placed between the 
mantle and the foot, and well supplied with cilia. The mouth 
has no radula. The heart is always well developed. Ocelli are 
present in most. 

The shell is frequently inequivalve and inequilateral, with 
either one or two adductor muscles for closing its valves. The 
apex of each valve is the umbo, and between them is the hinge 
[cardo], with or without teeth, where the two valves are joined 
to one another. 

Locomotion is very imperfect in the adult state; many are 
permanently fixed, either by their shells or by a peculiar secre- 
tion, one form of which is known as a "byssus, or they bury 
themselves in the sand, or bore into timber or rocks. They are 
mostly very prolific ; in the oyster the number of ova [known as 
the " spat H varies from 250,000 to 800,000 in the season ; but 
they take three years to come to maturity. The young of this 
class are in their earliest stage ciliated and free-swimming. 

While Huxley sees nothing having the value of orders in this 
class, Carus gives us ten. Some writers adopt two divisions, de- 
pending on the number of adductor muscles, those bivalves with 
one adductor being called " Monomyaria," and those with two 
" Dimyaria " ; or, again, we have two divisions, based on a 
character nearer ordinal rank than the other — viz. the absence or 
presence of siphons (tubular prolongations of the mantle). ■ There 
is said to be 14,000 species, recent and fossil. 

With siphons Stpiioniata. 

Without Asipiioniata. 



Order I. ASIPHONIATA. 

Headless mollusks without respiratory siphons. Lobes of the 
mantle free. 

Most of the Asiphoniata are fixed and motionless, the foot 
being either small or wanting; in the former case frequently 
provided with a byssus-secreting gland, by which it attaches itself 
to foreign bodies. 

This order includes the oyster ( Ostrea edulis), pearl-oyster [of 
Indian seas] (Meleagrina margaritifera), pearl-oyster [of European 
rivers] (Margarifana margaritifera), mussel (Mytilus edulis), and 
scallop (Pecten maximus). 
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Anomiida. 

Anomia. 
Placunanomia. 

Placunida. 
Placuna = Placenta. 

Ostreida. 

Gryphcea. 
Ostrea (Oyster). 

Spondylida. 
Spondylus. 

Pectinida. 

Amusium = Pleuro- 

nectia. 
Pecten (Scallop). 



Limida, 
Lima. 

Aviculida. 
Malleus. 
Vulsella. 
Perna. 

Meleagrina. . 
Avicula. 

Pinnida. 
Pinna. 

Mytttidce. 

Prasina. 
Dreissena. 
Mytilus (Mussel). 
Modiola. 



Lithodomus. 

Arcida. 

Trigonia. 

Leda. 

Nucula. 

Axinaea = Pectunculus. 

Oucullaea. 

Anomalocardia. 

Area. 

Unionida, 

iEtheria. 

Hyria. 

Mycetopus. 

Anodonta. 

Margaritana. 

Unio. 



Order II. SIPHONIATA. 

Headless mollusks with one or two respiratory siphons. Lobes 
of the mantle more or less united. 

Locomotion, effected by the more developed foot, is general in 
this order, and the respiratory system is more complex. For this 
purpose there are one or two tubular prolongations [siphons] 
from the margin of the mantle ; when two, generally united — the 
one inhalant, the other exhalant, and furnished with muscular 
fibres for their emission and retraction, but in some cases the 
siphon is incapable of being retracted. The foot is sometimes 
provided with an orifice through which the water enters, and 
when swollen by its admission the foot may exceed the capacity of 
the shell. 

This order includes the clam [of North America] (Mactra 
solidissima) [the river-clams are Unios], cockle (Cardium edule), 
cob {My a arenaria), razor-shell (Solen siliqua), and ship-worm 
( Teredo navalis), 

Lucinida. 

Solenomya. 

Kellia. 

Cryptodon. 

Corbis. 

Lucina. 



Astartidce. 

Cardita. 

Mytilicardia. 

Astarte. 

Gknildia. 

Galeomma. 



Higpuritida. 

*Hippurites. 
*Kudistes. 



ChamostreidtB. 
Chamostrea= Clei- 
doth&rus. 
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Ckamida. 

Chama. 

Tridacna. 

Hippopus. 

Cardiidce. 
Didacna. 
Cardium (Cockle). 

Isocardiidde. 

Cyprina. 
Isocardia. 

Cyrenida. 

Pisidium. 

Cyclas = Sphaerium. 

Cyrena. 

Venerida. 

Artemis. 

Meroe. 

Cytherea. 

Venus. 

Tapes. 



Petricola. 
Venerupis. 

Tellinida. 

Don ax. 

Asaphis. 

Tellina. 

Psuminobia. 

Arnphidesmidce. 

Amphidesma. 

Ervilia. 

Paphia. 

SolenidcB. 
Solecttrtus. 
Solen (Razor-shell). 

Anatinida. 
Glauconorae. 
Pholadomya. 
Anatina. 
Lyonsia. 



Thracia. 
Pandora. 

MactridcB. 

Lutraria. 
Mactra. 

Myidce, 

Mya (Cob). 

Corbula. 

Neasra. 

Saxicavida. 
Saxicava. 
Glycimeris. 

Gastrochantda. 

Gastrochaena. 
Brechites = Asper 
gillum. 

Pkoladida. 

Pboladidia. 
Pholas (Piddock). 
Teredo (Ship-worm). 



Class III. PTEROPODA. 

COPONAUTJE. 

Free pelagic mollusks swimming by means of two fin-like ex- 
pansions developed from the anterior extremity. Hermaphrodite. 

The head is mostly rudimentary, expanded on each side into a 
large muscular fin [epipodium]. There is a small mouth, some- 
times tentaculate and haying a radula. The mantle may be 
absent or only slightly developed, or it is only present in the 
earlier stages. There is no proper respiratory organ, but there is 
occasionally a ciliated branchial sac. 

These are small, active animals, gaily coloured, mostly provided 
with thin, symmetrical shells, and found in large numbers on the 
surface at night. They abound in northern seas, where Clio 
borealis and LAmacina arctica are the chief food of the whale. 

Without a shell Gymnosomata. 

With a shell Tiiecosomata. 
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Order I. GYMNOSOMATA. 

Head and foot distinct; no mantle. Shell absent. Larva 
eventually with cilia. 

The fins are attached to the neck ; the head is tentaculate, and 
in Pneumodermon the mouth also. The latter has a rudimental 
shell placed at the bottom of the visceral cavity. 

Clionida. Pneumodermida. 

Clio. Pneumodermon. 



Order II. THECOSOMATA. 

Head rudimentary. Shell always present, but internal in 
Cymbuliidae. Larva without cilia. 

In these animals the hinder part of the body is protected by a 
light transparent or semitransparent shell, variously shaped, but 
spiral in Lamacinidas. 

There are several fossil species, many of them congeneric with 
existing forms, and some of them of comparatively large size. 

Cymbuliida. Hyalcezda, Limacinida, 

Cymbulia. Triptera. Limacina. 

Halopsyche= Psyche. Oleodora. Spinalis. 

Tiedemannia. Balantium. 

Diacria. 

Hyalsea. 
*Conularia. 



Class IV. GASTROPODA. 

BrANCIIIOGASTEROPODA. 

Land or water mollueks, generally encased in a univalve shell. 
Locomotion effected by the ventral disk or foot. A distinct head 
in nearly all, with one or two pairs of tentacles. Dioecious or 
hermaphrodite. 

A heart, liver, and convoluted intestine are mostly present: 
the mouth is provided with a radula. The eyes are never more 
than two, either placed on the tentacles, or more fre<juently ses- 
sile at their base, but they are absent in Scaphopoda and Chitonidje. 
There is a distinct organ of hearing, consisting of two round 
vesicles containing ciliated otolites, remarkable for their oscillatory 
action in living or recently killed animals. 
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The shell is rarely hidden in the mantle, and except in Chito- 
nidae it is invariably single, and most frequently spiral. 

Heteropoda arc sometimes included in this class. Scaphopoda 
are placed by Huxley with Pteropoda. 

Head rudimentary Scaphopoda. 

Head distinct. 

Respiration by branchiae. 

Branchiae arborescent Opisthobr anciiia. 

Branchiae pectinate Prosobranchia. 

Respiration by a pulmonary sac Pulmonipera. 

Order I. SCAPHOPODA. 
SolenoconchjE. Prosopocephala. Cirrobranciiia. 

Head rudimentary ; a pair of horny jaws ; mouth surrounded 
by many filiform tentacles. No eyes. Dioecious. 

There is no heart nor branchiae. The foot is three-lobed. The 
shell is slender, conical, curved, and perforate at the apex, and 
the aperture is round. The animal is attached to the shell at the 
hinder part. The young are free-swimming, propelled by vibra- 
tile cilia. There is only one family. 

DentaliidcB (Tooth-shells). 
Dentalium. 
Entalis = Antalis. 
Gadila. 



Order II. OPISTHOBRANOHIA. 

Respiration aquatic, effected by arborescent or fasciculate 
branchiae, more or less exposed, rarely absent, and placed pos- 
teriorly. With or without a shell in the adult. Hermaphrodite. 
Larva with a velum and shell. 

The shell is rudimentary or absent, but in many cases it is well- 
formed, and is always enclosed in the mantle. Tentacles are 
generally present, and are mostly non -retractile. The branchiae 
are either covered or uncovered ; in the latter case they are occa- 
sionally capable of being withdrawn into one or more branchial 
cavities. The nervous system is well developed, and they have, 
with few exceptions, two eyes, which are placed behind the ten- 
tacles. 

Most of the species are littoral, swimming or creeping about 
amongst sea- wee d, but a few are pelagic They are carnivorous. 
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One of the commonest species on our shores is known as the sea- 
hare (Aplasia depilans) ; it is said to emit a violet-coloured fluid 
when molested, due to the presence of iodine. Sea-slugs seem to 
be a general term applied to several species or even genera. The 
nearest external approach to slugs is perhaps best shown in Molls 
and the Abranchia. 

There are four suborders : — 

No shell. 

ran j. v u- f Abranchia = 

Without branchiae | Apneusta. 

With branchiae. 

x> u- i.-u -u -U fNlJDIBRANCHIA = 

BranchiaBontheback | Notobranciiia. 

t» i • * .. j I Inperobranchia= 

Branch.*, on both s.dee | Dlpleurobbascuia. 

A , „ . , , v- -j J Tectibranciiia= 

A shell in most ; branchi* on one side. . . | p LEUR0BRANCHIA . 



Abranchia. 

Limapontiidcs. 

Limapontia. 
Oenia. 
Actaeonia. 
Rhodope. 

Pkyllirhoida. 
Phyllirhoe. 

Elysiidcs. 
Elysia = Actaeon. 

NUDIBRANCIIIA. 

Hermmda. 

Proctonotus. 

Antiopa. 

Fiona. 

Alderia, 

Hermaea. 

JEolidw. 
Glaucus. 



Embletonia. 

./Eolis. 

Tergipes. 

Dendronotidce. 
Doto. 
Melibcea. 
Hero. 
Dendronotus. 

Tethydidce. 

Scyllaea. 

Tritonia. 

Tethys. 

Doridida. 
Triopa. 
Onchidoris. 
Polycera. 
Doris (Sea-lemon). 

Inperobranchia. 

Phyllidiid<B. 
Phyllidia. 



Pleurophyllidida. 
Pleurophyllidia. 

Tectibranchia. 

Runcinida. 
Buncina. 

Pleurobranchidce. 
Umbrella. 
Pleurobranchus. 

Aplysiidce. 
Notarchus. 
Dolabella. 
Aplysia (Sea-hare), 

Tornatellidce. 

Lobiger. 

Philine. 

Bulla. 

Aplustrum. 

Tornatella. 
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Order HI. PROSOBRANCHIA. 

Respiration aquatic, effected by pectinate or plumose branchiae 
placed in a cavity in front of the heart. Animal enclosed in a 
univalve shell [multivalve in Chitonidae]. Dioecious. Larva with 
a velum and shell. 

The shell is sometimes simple, but most commonly it is spiral ; 
in the latter the mouth [peritreme] is variously shaped, and the 
whorls coil round a pillar [columella], frequently perforated by a 
canal [umbilicus]. The animal is always capable of withdrawing 
entirely within the shell, and it is sometimes closed by an opercu- 
lum. The mantle is placed over the back of the head, and the 
branchiae are lodged beneath it, anterior to the heart. Locomo- 
tion is invariably performed by crawling. 

To this order belong the limpet {Patella vulgata), money-cowry 
(Cypr&a moneta), whelk {Bucdnum undatum), and periwinkle 
(Littorina littorea). Various species of Purpura and Murex 
yielded the "purple" of the ancients. 

According to Oarus there are 12,000 species in this order, which 
he distributes into upwards of fifty families. The order has also 
been subjected to a somewhat cumbrous set of divisions, the secon- 
dary ones dependent on characters derived from the radula, 
except in Siphonostomata and Holostomata, where the character 
is taken from the form of the mouth of the shell (produced and 
corresponding to the siphon of the mantle) in the former, 
while it is rounded and entire in the latter. The following 
table will perhaps be sufficient to show these divisions, and the 
families, here admitted, that are placed under them : — 

Cyclobranchia. 

Polyplacophora Chitonidse. 

Docoglossa Patellidae. 

Scutibranchia Fissurellidae, Haliotidae, Trochidae, Neritidae. 

Pectinibranciiia. 
Siphonostomata. 

Tcenioglossa ... Strombidae, Doliobidae, Cypraeidae. 
Toxoglossa ... Conidae, TerebridaB. 
Bkachiglossa... Muricidae, Buccinidae, Volutidae. 
Holostomata. 

JPtenoglossa ... Scalariidae, Solariidae. 

Taenioglossa ... Cerithiidae, Melaniidae, Pyramidellidae, Tur- 

ritellidae, Vermetidae, Phoridae, Naticidae, 
Calyptraeidae, Littorinidae, Paludinidae. 
Neueobranchia ... Helicinidae, Cyclostomidae, Cyclophoridae, 

Aciculidae. 
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Chitonida. 

Cryptoplax= Chito- 

nellus. 
Chiton. 

Patellida. 

Acmaea. 

Lepeta. 

Helcion. 

Patella (Limpet). 

Fissurellidee. 

Scutus = Parmo- 

phorus. 
Emarginula. 
Fissurella. 

HaJiotidcB. 
Haliotis (Sea-ear). 

Trochida. 

Stomatia. 

Delphinula. 

Phasianella. 

Trochus. 

Gibbula. 

Astralium = Impe- 

rator. 
Margarita. 
Turbo. 
*Pleurotomaria. 

NeritidcB, 

Nerita. 

Neritina. 

Nayicella. 

StrombicUs. 

Terebellum. 

Aporrhais. 

Bostellaria. 

Pterocera. 

Strombus. 



DoliidcB. Voluta. 

Sycotypus=Ficus. Cambium. 
Tritonium=Triton. Mitra. 



Banella. 
Dolium. 
Oniscia. 
Cassis. 

Cyyyrceidce. 
Cypraea (Cowry). 
Ovula. 
Pedicularia. 

Conida. 
Conus (Cone). 

Terebrida. 
Cancellaria. 
Pleurotoma. 
Terebra. 

Muricida. 
Pyrula. 
Columbella. 
Fusus. 
Latirus. 
Trophon. 
Typhis. 
Murex. 

Buccmum (Whelk). Turritelk> 
iNassa. 



Columbella. 

Harpa. 

Oliva. 

Scalariida. 

Scalaria (Wentle- 
trap). 

Solariida. 

*Cyclogyra. 
Solarium. 

CerUhiida. 
Cerithium. 
Potamides. 

Melaniidce* 

Pirena. 
Melania. 

Pyramidellidts. 
Obeliscus. 
Chemnitzia. 
Stylifer. 
Eulima. 
Pyramidella. 



Eburna. 

Purpura. 

Concholepas. 

Coralliophila. 

Bicinula. 

Cuma. 

Magilus. 

Volutidce. 
Marginella. 



Vermetida, 

Vermetus. 
Siliquaria. 

Phorida. 
Phor us = Xenophora. 

Naticidce. 
Velutina. 
M 
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Sigaretus. 
Natica. 



Hydrobia. 
Assiminia. 



Entochoncha. 


winkle). 


Calyptr&ida. 


Paludinida. 


Pileopsis= Gapulus. 

Calyptraea. 

Trochita. 


Paludina. 

Ampullaria. 

Valvata. 


Hipponyx. 

Amathina. 


Bithynia. 

Helicinida. 



Marsenia. 

Littorinida. 
Rissoa. 



Stoastoma. 

Helicina. 

Proserpina. 



CyclostomidcB, 
Cyclostoma. 
Cnoanopoma. 
Leptopoma. 
Realia. 

Cyclophorida. 
Pomatius. 
Cyclotus. 
Cyclophorus. 
Diplommatina. 
Pupina. 

Acieulida. 

Truncatella. 
Acicula. 



Order IV. PULMONIFERA. 

PlJLMONATA. PuLMO GASTEROPODA. 

Respiration either aerial or aquatic, carried on by the lining 
membrane of a pulmonary cavity. Head distinct. Hermaphro- 
dite. Larva with the velum absent or inconspicuous. 

The pulmonary sac or cavity is placed near the neck on the 
right side, and communicates with the external air by a single 
aperture. Many of the terrestrial species have cutaneous follicular 
glands which secrete a granular mucus. A curious organ is a 
pyriform muscular sac, containing one or two slender conical 
styles, which can be thrust out through the aperture of the 
sac ; they are found in certain snails, and with them £hey pierce 
each other's skin. They are known as " love-darts." 

In some species the ova are of very large size. Gadinia, 
Siphonaria, &c. have simple patelliform shells. The common 
garden-snail (Helix aspersa) and the slugs, of which we have five 
or six species belonging to Avion and Limax, are members of this 
order. Amphibola is the only genus with an operculum ; it is also 
without tentacles. 

Many species hibernate ; during hibernation the shell is closed 
by an epiphragm, a calcareous secretion of the foot, which is 
dropped when hibernation is over. 

Helicidae [= Geophila ; Stylommatophora] is the only land 
family. The remaining families [included under the name 
Basommatophora] are found in fresh or brackish waters. About 
6500 species are contained in this order. 



MOLLUSCA. 



123 



AuriculidcB. 


Amphibolida. 


Carychium. 


Amphibola = Ampul- 


Auricula. 


lacera. 


Pythia. 




Scarabus. 


SiphonariidcB, 


Melampus. 


Siphonaria. 


Limnanda. 


Helicida, 


Physa. 


Succinea. 


Chilina. 


Simpulopsis. 


Araphipeplea. 


Janella. 


Limnaea (Mud-snail). 


Clausilia. 


Planorbis (Pond- 


Zua. 


snail). 


Balea. 


Ancylus. 


Azeca. 


GadiniidcB. 


Pupa. 
Achatinella. 


Gadinia. 


Cylindrella. 



Achatina. 

Bulimus. 

Helix (Snail). 

Arion (Slug). 

Geoinalacus. 

Sagda. 

Hyalina. 

Zonites. 

"Nanina. 

Vitrina. 

Parmacella. 

Limax (Slug). 

Glandina 

Ennea. 

Streptaxis. 

Testacella. 

Onchidium. 



Class Y. HETEROPODA. 

NuCLEOBRANCHlATA. 

Free-switnminff pelagic mollusks, mostly with a shell, and pro- 
vided with a fin-like tail, or with a ventral fin, or with a cellular 
float. Sexes distinct. 

The locomotive organs are modifications of the foot ; these are 
directed upwards, the animal swimming on its back. In Atlanta, 
with a spiral shell, the foot is provided with an operculum. 
Firola has no shell ; Carinaria has a small conical transparent 
one. Ianthina is provided with a float which resembles a mass of 
soap-bubbles, having no organic connexion with the animal, and 
to which the female parent commits its ova, attached to one 
extremity. The float is then detached, and drifts away on 
the surface of the sea, the contents of the ova to be eventually 
warmed into a free life. 

This class is generally regarded as a simple order of Gastro- 
poda. It includes three families ; but the position of Ianthinidae 
is questionable. 



Atlantidce. 


Firolida. 


Ianthinidae, 


Atlanta. 


Firola. 


Ianthina. 


*Bellerophon. 


Carinaria. 


Becluzia. 
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Class VI. CEPHALOPODA. 

Free, oceanic niollusks, with a distinct head; swimming or 
moving by long arms [modifications of the foot] placed around 
the mouth ; the arms often provided with suckers [acetabula]. 
Mouth with two long beak-like jaws, and provided with a radula. 
Body sacciform. Sexes distinct. 

The most highly organized of the Mollusca ; the blood, however, 
is colourless. The heart consists of a ventricle, two or four 
auricles, and two aortae. Respiration is effected by two or four 
branchiae placed within the mantle; the water entering into the 
branchial cavity is ejected through a peculiar tube or funnel 
[infundibulum]. The cerebral ganglia are often protected by a 
cartilage or rudimentary cranium, at the base of which are the 
two organs of hearing [otocysts]. The eyes approach the vertebrate 
type ; they include a cornea, sclerotica, crystalline lens, retina, and 
vitreous and aqueous humours, and they are moved by muscles 
which arise from the orbital cartilages. 

Reproduction is by ova of comparatively large size ; there is no 
metamorphosis, and there is no lower form of invertebrate life 
manifested by the embryo at any time during its development ; 
on the other hand, "no arrested stage of development of any 
higher animal would produce any thing like a Cephalopoda 
[ Owen.] 

This class includes two orders : — 

Arms with suckers Dibranchiata. 

Arms without suckers Tetaabranchiata. 



Order I. TETRABRANOHIATA. 

Tentaculifera. 

Four branchiae. Arms more than ten, without suckers. Shell 
external, camerated. No ink-bag. 

The shell is divided into chambers by transverse septa, through 
which runs a slender tube [siphuncle] which may be either 
central, dorsal, or lateral. In the adult of the pearly nautilus 
(Nautilus pompilius) only one fourth of the shell is occupied by 
the animal, the remainder having been progressively evacuated as 
it required more room. The empty chambers are said to contain 
air. There are no important differences between the sexes. 
Nautilus is the only existent genus. 
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AmmonitidtB, 

*Animonites. 
*Baculites. 



Nautilidce. 

*Orthoceras. 
Nautilus. 



Order II. DIBRANCHIATA. 

ACETABULIFERA. 

Two branchiae. Arms eight or ten, with Buckers. With or 
without an external shell. Provided with an ink-bag. 

Argonauta and Spirula have external non-camerated shells ; in 
the remainder there is frequently an internal shell in the form of 
a dorsal plate, which is either calcareous (as in Sepia) or corneous 
(as in tioligo). An ink-bag, enclosed in the visceral cavity, 
for the secretion of a black fluid, which is discharged through the 
infundibulum, is always present. 

The " hectocotylus " is a peculiar modification of one of the 
arms of the male as a sex-organ; in performing its genetic 
function it sometimes becomes detached, but another is subse- 
quently developed. It was first described, when so detached, as 
a parasitic worm, which Cuvier afterwards named " Hectocotylus" 

In the paper nautilus {Argonauta argo) the male is considerably 
smaller than the female, and is without a shell. 

Some species of this class attain a large size ; Architeuthis dux 
is said to have arms forty feet long. They are all predatory and 
carnivorous animals. 

The order has been divided into two suborders — Decapoda and 
Octopoda — and the former again divided and subdivided. The 
living and extinct forms amount together to about 370. 



Spirulida. 


Loliginida. 


Loligopida. 


Spirula. 


Loligo (Oalamary). 
Teuthis. 


Loligopsis. 


Belemnitidce. 


Sepioteuthis. 


Cranchiidce. 


*Belemnites. 


Chiroteuthida. 


Cranchia. 


Sepiida. 


Chiroteuthis. 


Octopodida, 


Sepia (Cuttle-fish). 


Histioteuthis. 


Octopus. 


♦Belosepia. 


Ommastrephes. 


Eledone. 


Sepiolida. 


Onychia. 
Enoploteuthis. 


Argonautida. 


Sepiola. 


X 


Areouauta. 


Rossia. 




Philonexis. 

m3 
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Class VII. TUNICATA. 

Marine, simple or compound, unsymmetrical animals, protected 
by a coriaceous sac, or, in the compound, jelly-like skin, with two 
apertures [oral and atrial]. No foot. Heart a simple tube. 
Mostly hermaphrodite. Sfoung tadpole-like, free-swimming. 

The nervous system is confined to a single ganglion with its 
branches. There arc no eyes, but one or more pigment-spots 
have been detected. There are also a liver, stomach, and convo- 
luted intestine, the former sometimes rudimentary, but usually 
very large. 

There are two orders, but their limits are not very definite, 
Pyrosoma and DoUolum being in some respects intermediate. 

A single ribbon-shaped branchia Bipiiora. 

A pharynx acting as branchiae Ascidioida. 



Order I. BIPHORA. 
Thalle. Thaliacea. T^niobranchiata. 

Outer and inner integuments united throughout. Branchia 
ribbon-shaped. An opening at each extremity. Free-swimming. 
Sexes distinct. 

Salpidae are solitary in one generation, which, by gemmation, 
gives birth to a connected group in the next. Thus only the 
alternate generations resemble each other. As individuals they 
are transparent, tubular in shape, and when united form a long 
chain, sometimes called by seamen " sea-serpents." On the west 
coast of Scotland they are sometimes found in vast numbers ; at 
such times M'Intosh compares the appearance of the sea to boiled 
sago, and Huxley speaks of their masses through " which the 
voyager in the great ocean sails day after day." 

Doliolidae are intermediate between Salpa and Pyrosoma ; they 
are transparent cask-shaped organisms, progressing by contracting 
and forcing the water out at one or the other extremity. The 
branchia; consist of ciliated tubular bars, dividing the respiratory 
sac into two chambers. 

Salpida. 
Salpa= Thalia. 

Doliolidce. 
Doliolum. 
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Order II. ASCIDIOIDA. (Ascidians.) 
Ascidiacea. Tetiitonacea. Saccobranchiata. 

A dilated pharynx performing the functions of branchiae. 
Outer and inner integuments only united at their apertures, or by 
blood-vessels at a few other points. 

The pharynx acts as a respiratory organ as it passes the sea- 
water and nutrient matter to the stomach ; it is " always exceed 
ingly dilated," and the sides more or less perforated. The entry 
to this " branchial sac " (for such it is) is guarded by a circle of 
short tentacles. Hancock considered the sac to be the rudiments 
of the lamellibranchiate gills. A peculiarity of the Ascidians is 
the longitudinal fold in the pharynx, termed the "endostyle;" its 
use is unknown, but it may be a sensitive organ. 

The outer integument, or sac, of the Ascidians " secretes upon 
its surface a case, or ' test/ which may vary in consistence from 
jelly to hard leather or horn;" the test is "rendered solid by 
impregnation with a substance identical in all respects with the 
' cellulose ' which is the proximate principle of woody fibre and 
forms the chief part of the skeleton of plants." [Huxley.] An 
inner integument or tunic is composed of longitudinal and circular 
muscular fibres. Of the two apertures, the atrial leads into a 
large cavity lined by a membrane or third tunic. The anus opens 
near the mouth. 

With a somewhat complex organization, the only vital action 
seems to be an occasional ejection of water from the two openings 
followed by a sudden contraction. 

^Reproduction by gemmation commences by a small tubercle 
developed from an internal tunic. The young are like tadpoles, 
swimming about by means of a long tail ; but in the compound 
Ascidians the tail is lost before leaving the egg. As adults they 
are mostly fixed to some foreign body. The compound species 
may be seen coating the under surfaces of rocks on most of our 
shores. 

The Ascidians are regarded by Kowalewsky and others as the 
nearest relations of the Vertebrata, in consequence of the "analo- 
gous mode of production of the nerve-chord and the presence of 
a chorda between it and the intestine in both groups of animals." 
Huxley explains the analogy thus : — " In the Ascidians the central 
nervous system is produced by the invagination of the epiblast, as 
in the Vertebrata, and that, in most, the mesoblast of a caudal 
prolongation gives rise to an axial column flanked by paired myo- 
tomes, which are comparable to the notochord and myotomes of 
the vertebrate embryo." 
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The two British species of Pelonaiidae are found in the mud in 
deep water ; they are not fixed, and their outer and inner integu- 
ments are united. According to Goodsir and Forhes, " they 
indicate a relation to the cirrhograde Echinodermata." Clavel- 
linidae are social, connected by creeping prolongations of a common 
stem, and having a common circulation. Botryllidae are com- 
pound, each individual imbedded in a jelly-like substance ; and 
Ascidiidae are simple forms, always fixed. 

Fyrosomatidae [= " suborder Luciae "] are free-swimming aggre- 
gations of individuals united together in the form of a hollow 
cylinder, sometimes 14 inches long, one end of each individual 
opening into the cavity of the cylinder. They are highly 
luminous, two phosphorescent organs being found in each indi- 
vidual ; they are pelagic, and seem merely to float about in the 
water. Appendiculariidae [=" suborder Copelatae"] appear to 
retain a tadpole-like larval form through life. Of Ajypendieularia 
flagellum, Huxley says it has " an ovoid or flask-like body, one 
sixth to one fourth of an inch in length, to which is attached 
a long curved lanceolate appendage or tail, by whose powerful 
vibratory motions it is rapidly propelled through the water." 



Pelonaiida. 
Pelonaia. 



Ohelyosoma. 

Clavellinida, 

davellina. 
Perophora. 

Botryllida. 

Polyclinum. 
Amauroecium. 



Aplidium. 

Sidnyum. 

Diazona. 

Distomus. 

Botryllus. 

Ascidiida. 

Engyra. 

Molgula. 

Cynthia. 

Styela. 

Ciona. 



Ascidia= Phallusia. 
Boltenia. 



Schizascus. 



PyrosomaticUe. 
Pyrosoma. 

Appendictdariida. 

Appendicularia. 
Kowalewskia. 
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Subkingdom vn. VERTEBBATA. 

MYELENOEPHALA. 

Red-blooded animals, with the mass of the nervous centres 
enclosed in a bony axis [cerebro-spinal system]. Sexes always 
distinct. 

The cerebro-spinal system is not represented among inver- 
tebrated animals, their ganglionic system being only the homo- 
logues of the vertebrate sympathetic system. Among invertebrates 
there is only on 3 general cavity, in which the viscera and circulatory 
organs are contained. This is the " haemal " region. In verte- 
brates a "neural" region, containing the great nervous masses, 
is also present. In the embryo the two cavities are developed 
at an early period. 

Another character in which the vertebrate embryo diners from 
all others is in the possession of a " notochord " or " chorda dor- 
salis ;" this is found in early embryonic life before the cerebro- 
spinal axis is complete ; it is a rod-like body, the " substance of 
the centre of the floor " of the spinal column, by which in most 
cases it is replaced. An amnion and allantois, foetal membranes, 
are confined to reptiles, birds, and mammals. 

Vertebrates only have true teeth ; these are quite distinct from 
bone, and belong to the " dermal appendages." 

Owen divides the Vertebrata into Haematocrya and Hsemato- 
therma — cold- and warm-blooded animals respectively. Huxley 
recognizes three primary divisions — Mammalia, Sauropsida [Sau- 
ropida], comprising birds and reptiles, and Ichthyopsida [Ichthy- 
opida], amphibia and fishes. 

There are five classes : — 

Cold-blooded ; heart with less than two auricles and 
two ventricles. 

Gills present, at least in the earlier stages. 

No lungs Pisces. 

Lungs in the adult Amphibia. 

Gills never present Beptilia. 

Warm-blooded ; heart with two auricles and two ven- 
tricles. 

Oviparous; no mammary glands Aves. 

Viviparous; mammary glands in the female Mammalia. 
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Class I. PISCES. 

Vertebrate animals, breathing by gills throughout life, and 
covered by scales or naked, the scales overlapping each other op 
imbedded in the skin, or taking the form of detached tubercles or 
of spines. Heart with one auricle and one ventricle. Blood cold. 
limbs in the form of fins ; caudal fin vertical. 

In fishes there is no trace of an amnion nor of an allantois. 
In their earlier stages of growth many are known to undergo great 
changes. One of the characters of this class is to have tne ver- 
tebrae concave at both ends [amphiccelous] ; the cavity thus 
formed is filled with the remains of the notochord. The aorta is 
very generally enlarged at its junction with the ventricle [bulbus 
arteriosus] and is capable of rhythmical contraction. An air- 
bladder connected with the oesophagus is present with few excep- 
tions ; in Lepidosiren and Ceratodus it is lung-like, and acts as a 
respiratory organ. In most fishes there is a lateral line of peculiar 
scales, each of which is perforated by a tube communicating with 
a longitudinal canal, and is connected with cavities in the head. 
The use is unknown ; according to Vogt it is a system of absorbent 
vessels, while Leydig considers it to be subservient to the sense of 
touch. 

It is difficult to find two writers agreeing upon the classification 
of fishes. Some consider that the class should be so limited as to 
exclude the Pharyngobranchii, the Marsipobranchii, and the Dip- 
noi, each of these also forming a class. Dr. Giinther, taking 
the three groups as subclasses, and uniting Chrondropterygii to 
the Gtanoidei under the name of Palaeicthyes, makes, together with 
the Teleostei, five subclasses. Prof. Huxley more recently adheres 
to the six orders adopted by him some years ago. Another classi- 
fication, founded almost* exclusively on the skeleton, has been pro- 
posed by Dr. Cope ; it is of a most radical character, what nearly 
corresponds to the Teleostei being divided into 24 orders, all with 
new names. A good account, by Dr. Th. Gill, of the various 
systems previous to 1873 is given in the 'American Naturalist/ 
vii. pp. 71 et seq. The orders here adopted are those recognized by 
Huxley, with the addition of Cuvier's two orders Lophobranchii 
and Plectognathi, and Miiller's order Holocephali. GUinther's 
arrangement of the families and genera has been generally fol- 
lowed, except that the sequence has been reversed. Some little- 
known families, however, having mostly only one species in each, 
have been omitted. 
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Without lungs, branchiae only. 

No Skull PllAltYNGOBRANCHJI. 

With a skull. 

No lower jaw Marsipobranchii. 

With a lower jaw. 
With free gill-covers. 
Gills pectinate. 

Without true scales Plectognatiii. 

With true scales. 

Scales horny, overlapping each 

other, &c Teleostei. 

Scales bony, not overlapping... Ganoidei. 

Gills in tufts Lophobranchii. 

Gill-covers rudimentary; one branchial 

aperture Holocephali. 

Gill-covers absent; 5-7 branchial 

apertures Chondropterygii. 

Withlung8 and branchiae Dipnoi. 



Order I. PHARYNGOBRANCHII. 

Acephala. Myelozoa. Cirrostomi. Entomocrakia. 
acran1a. leptocardii. 

Notochord persistent. Skeleton membrano-cartilaginous. No 
skull, nor brain, nor limbs, nor heart. Mouth without jaws, sur- 
rounded with cirri. 

The persistent notochord extends beyond the cerebro-spinal 
axis, in all other vertebrates it stops behind the pituitary gland. 
Some of the great blood-vessels are rhythmically contractile, but 
the blood is colourless. Respiration is effected by a ciliary mem- 
brane lining the pharynx. The eyes are rudimentary (pigment- 
spots only). 

Until very recently only one species was certainly known, the 
lancelet, Ampkioxus lanceolatus ; it is found on the English coast 
and is probably an inhabitant of most seas. It is a small trans- 
parent creature, with a delicate fin extending the whole length 
of the back and passing round the tail to the anus. Pallas first 
described it as a Limax. Peters has a second genus [Ejnzome- 
tkgs] from Australia. 

Amphioxus. 
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Order II. MARSIPOBRANCHH. 
Cyclostomi. Monorhina. 

Notochord persistent. Skeleton cartilaginous; no ribs, nor 
limbs. Mouth suctorial, but without jaws. Gills sac-like, com- 
municating externally by six or seven holes. No bulbus arte- 
riosus. 

The heart has an auricle and ventricle ; and there is a distinct 
brain ; the skull is without sutures. There is no air-bladder. 

The hag (Myxine glutinosa) is without eyes ; it bores into and 
lives in the interior of other fish. The pride (Ammocmtes branchi- 
alis) is the larval form of the river lampreys (Petromyzon fluvia- 
tills and P. planeri). 

Petromyzonida. Myxinida. 

Petromyzon (Lamprey). Myxine (Hag). 
G-eotria. Bdellostoma. 



Order III. TELOSTEI. 

Skeleton osseous; cranium of many bones, provided with a 
lower jaw. Gills free, pectinate, protected by a bony gill-cover 
[operculum], with gill-membrane and rays. Body covered with 
imbricated scales. Limbs fin-like. 

The scales are sometimes embedded in the skin, as in the Murae- 
nidae, and there are no true scales in the Silurida. The verte- 
brae are amphicoelous. The tail is homocercal. The bulbus 
arteriosus is not rhythmically contractile. 

Leptocephalus and Hyoprorus are probably, according to 
Giinther, the offspring of Muraenids arrested in their develop- 
ment in early life, yet continuing to grow without corresponding 
development, and never attaining the character of perfect animals. 

Nearly all the ordinary fishes (about 9000 species) are contained 
in this order; among them are the pilchard (Clupea pilchardus), 
herring (Clupea harengus) [the young is the whitebait J, anchovy 
(Engraulis enckrasicolus), gold-fish (Cyprinus auratus), pike 
(Esox lucius), smelt (Osmerus eperlanus), salmon (Salmo salar\ 
trout (Salmo fario), sea- trout (Salmo trutta), holibut (Hippo- 
glossus vulgaris), turbot (Rhombus maximus), sole (SoUa vulgaris), 
plaice (Pleuronectes platessa), flounder (Pleuronectes flesus), ling 
(Molva vulgaris), hake (Merluccius vulgaris), cod (Gadus mor~ 
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rhua), whiting (Gad us merlangus), pollack (Gadus pollachius), 
mullet (Mugil cephalus), scad (Caranx trachurus), dory (Zeus 
faber), tunny (Thynnas vulgaris), bonito (Thynnus pelamys), 
mackerel (Scornber scombrus), bream [sea] (Pagellus erythrinus), 
surmullet (Mullus surmuletus), red mullet (Apogon rex mullorum), 
basse (Labrax lupus), and perch (Perca fluviatilis). 

The Teleostei are sometimes ranked as a subclass, and four of 
the five divisions below as orders, the Apoda and the Abdominalia 
forming the Physostomi, and to these are sometimes added the 
Plectognathi and the Lophobranchii, which are here treated as 
separate orders. The Siluridae, as supposed descendants of the 
sturgeons, are placed by Cope after Amiidse. Pegasus is an 
anomalous form, generally placed with the pipe-fishes. 

Inferior pharyngeal bones anchylosed Ph aryngognatiil 

Inferior pharyngeal bones not anchylosed. 
Fin-rays soft, articulate. 

Ventral fins none Apoda. 

Ventral fins abdominal Abdominalia. 

Ventral fins pectoral or j ugular Anacanthini. 

Bays of the dorsal, ventral, and anal fins 

SpinOUS ACANTIIOPTERYGII. 

Apoda. Clupea(Pilchard,&c). Esocida. 

Muramidce. Engraulis (Anchovy). Esox (Pike). 

Saccopharynx. Osteoglossida. fjfTL 

Anguilla (Eel). Qsteoglossum. ^^ 

Muraena. g(ldis Gymnarckida. 

Symbranckida. Cyprinida. Gymnarohus. 

Symbranchus. ^.^ ^^ Mormyrid*. 

Gymnotidce. Barbus (Barbel). Mormyrus. 
Oarapus. Abramis (Bream, or 
Sternarchus. Carp-bream) Salmomd*. 

Gvmnotus. Leuciscus (Koacn, Prototroctes. 

Dace, &c). Thymallus. 

Abdominalia. Cyprinue (Carp, Argentina. 

Tench, &c.J. Corregonus. 

Chirocentrida. Osmerus (Smelt). 

Chirocentrus. Cyprinodontida. Salmo (Salmon, &c.). 

Clupeid0. Anableps. Stomiatidat. 

El ops. Fundulus. Stomias. 

N 
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Scopelidce. 

Alepidosaurus. 

Scopelus. 

Saurus. 

Sternoptyckida. 

Chauliodus. 
Sternoptyx. 

CharacinidcB. 

Myletes. 

Serrasalmo. 

Tetragonopterus. 

Alestes. 

Curimatus. 

Silurida (Cat-fishes). 

Aspredo. 

Loricaria. 

Hypostomu8. 

Malapterurus. 

Doras. 

Arius. 

Pimelodus. 

Amiurus. 

Macrones. 

Silurus. 

Olarias. 

Anacanthini. 
PleuronecficUs, 

Hippoglossus (Holi- 

but). 
Rhombus (Turbot, 

&c). 
Solea (Sole). 
Pleuronectes (Plaice, 

&c.). 

Macrurida. 

Coryphacnodes. 
Macrurus. 



Ammodytida. 

Diaphasia =Fierasfer. 
Ophidium. 
Ammodytes 
(Launce). 

GadidcB. 

Molva (Ling). 
Lota (Burbot). 
Motella (Rockling). 
Brosmius (Tusk). 
Raniceps. 
Ohiasmodus. 
Phycis. 

Merluccius (Hake). 
Gadus (Cod, &c.). 

Lycodida. 
Lycodes. 

Pharyngognathi. 

Scrombresocida, 

Exocoetus (Flying- 
fish). 
Soombresox. 
Belone (Garpike). 

Chromida. 

Cichla. 
Chromis. 

Embioticida. 

Holconotus. 
Embiotica. 

Labrida. 

Odax. 

Scarus. 

Gomphosus. 

Iulis. 

Labrus (Wrasse). 



Pomacentridce. 
Amphiprion. 
Pomacentrus. 

ACANTHOPTERYGU. 

MastacembelidtB. 

Bhynchobdella. 
Mastacembelus. 

Fistulariida. 

Amphisile. 
Centriscus. 
Aulo8toma. 
Fistularia. 

Gobiesocidce. 

Gobiesox. 
Lepadogaster. 

Cepolida. 
Cepola. 

Ophiocepkalida. 
Ophiocephalus. 

Mugilida. 
Mugil (Mullet). 

Atherinidce. 

Atherina (Sand- 
smelt). 
Tetragon urus. 

Osphromenidm, 
Anabas. 
Osphromenus. 

Polycentrida. 
Polycentrus. 

Nandidce. 

Plesiops. 
Nanda, 
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Acronurida. 

Teuthis. 

Acronurus. 

Acanthoma. 

Traehypteridce. 

Comephorus. 
Lophotes. 
Eegalecus. 
Trachypterus. 

Blenniida. 

Anarrhicas (Wolf- 
fish). 
Gunnellus. 
Salarias. 
Zoarces. 
Blennius (Blenny). 

Lophiida. 

Chironectes. 
Mai the. 
Lophius (Angler). 

Batrachida. 
Batrachus. 

Cyclopterida, 
Liparis. 

Cyclopterus (Lump- 
fish). 

Gobiida. 

Callionymus. 

Eleotris. 

Gobius. 

Xiphiida. 
Xiphias (Sword-fish). 
Histiophorus. 

Carangida. 

Cyrtus=KurtuB. 
Zanclus. 



PI a tax. 

Argy r ei osus= Vomer. 
Capros (Boar-fish). 
Licbia. 

Naucrates (Pilot- 
fish). 
Caranx (Scad). 

Seomberida. 

Lampris (Opah). 
Brama. 

Coryphaena (Dol- 
phin). 
Cyttus. 
Zeus (Dory). 
Stromateus. 
Echeneis. 
Pelamys. 

Thynnus (Tunny). 
Scomber (Mackerel). 

THchiuridce. 

Gempylus. 
Thersites. 
Trichiurus. 
Lepidopus. 

Sphyranida. 

Sphyraena (Barra- 
couta). 

Polynemida. 
Polynemus. 

ScUenida. 
Corvina. 
Otolithus. 
Eques. 
Sciaena. 
Umbrina. 

Trachinida. 
Urano8copus. 
Trachinus (WeeTer). 



Cathetostoma. 
Sillago. 

Trigtida. 

Cottus (Father- 
lasher). 
Pelor. 
Synanceia. 
Pterois. 
Scorpaena. 
Chirus. 

Dactylopterus. 
Peristethus. 
Agonus. 
Prionotus. 
Trigla (Gurnard). 

Cirrhitida. 
Chironemus. 
Cirrhites. 

Ckatodontida. 
Chelmon. 
Heniochus. 
Holacanthus. 
Chaetodon. 
Toxotes. 

SpaHda. 

Chrysophrys. 

Sparus. 

Pagellus (Bream). 

Pagrus. 

Sargus. 

Cantharus. 

MtUUda. 
Mullus (Surmullet). 

Pristipomida. 
Smaris. 
Maena. 
Scolopsis. 
Gerres. 
Dentex. 
Haemulon. 
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Diagramma. 
Pristiponia. 

Percida. 

Pomotis. 

Grystes. 

Poinatonius. 

Apogon (Red-mul- 
let). 

Ambassis. 

Mesoprion. 

Rhypticus (Soap- 
fish). 



Plectropoma. 

Serranus. 

Enoplosus. 

Anthias. 

Aspro. 

Lates. 

Labrax (Basse). 

Perca" (Perch). 

Berycidce. 

Beryx. 
Holooentrum. 



Gasterosteida. 

Gasterosteus (Stickle- 
back). 



Leptocephalida. 
Leptocephalus. 



Pegasida. 
Pegasus. 



Order IV. LOPHOBRANCHII. 

Skeleton only partially osseous. Gills placed in tufts on the 
branchial arches. Body covered with plates united at their 
edges. 

The jaws are united and tubular ; and the mouth is without 
teeth. In the Syngnathidae the young are hatched in a pouch 
peculiar to the male. 

Syngnathida. HippocampicUs. Solenostomida. 

Nerophis. Phyllopteryx. Solenostoma. 

Syngnathus (Pipe- Hippocampus (Sea- 
fish), horse). 



Order V. PLECTOGNATHI. 

SCLERODERMI. GyMNODONTES. 

Skeleton only partially osseous. Gills pectinate; a narrow 

fill-aperture on each side. No true scales, but either bony plates 
rmly united or a spiny skin. 

The maxillary and intermaxillary bones are united, forming the 
jaw, which is immovable. The gill-covers are hidden beneath 
the skin. 



Ostracionida. 
Ostracion. 

Balistidcs. 
Balistes. 



Monacanthus. 
Triacanthus. 

Ch/mnodontidce. 
Tetrodon. 



Diodon. 
Triodon. 

OrthagoriscicUe. 
Or thagoriscus = Mola. 
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Order VI. CHONDROPTERYGII. 

Cartalaginei. Plagiostomi. Placoidei. Elasmobranchii. 

Selachii. 

Skeleton cartilaginous; skull without sutures. Gills fixed, 
communicating externally by five to seven slit-like apertures. No 
gill-cover. Mouth transverse, placed beneath the head. Skin 
with scattered granules, tubercles, or spines. Tail generally un- 
symmetrical. 

The notochord is not persistent ; and the heart has a rhythmi- 
cally contractile bulbus arteriosus. In the Selachoidei the males 
have a cylindrical appendage at the inner edge of each ventral fin, 
the use of which is unknown. Many species of this order bring 
forth their young enclosed in horny pouches, known as sea- 
purses, mermaid's eggs, &c. 

Among the members of this order are — the shark (Carcharias 
vulgaris), basking shark (Selache maxima), dogfish (Scy Ilium cani- 
cula), thresher (Alopias vulpes), angel-fish (Squatina vulgaris), 
torpedo ( Torpedo marmorata), skate (Raia baUs), thornback (Rata 
clavata) i sting-ray (Trygon pastinaca), eagle-ray (Myliobatis 
aqmla), and saw -fish (Pristis antiquorum). 

There are two suborders : — 



With Tentral gill-openings 
With lateral gill-openings 



Batoidei. 
Pristida. 
Pristis (Saw- fish). 

Torpedinida. 

Temera. 

Torpedo (Torpedo). 

Rhinobatidce, 
Rhinobatus. 

MyliobatidcB. 

Cephaloptera. 
Myliobatis. 

Trygonida. 
Pteroplatea. 
Trygon (Sting-ray). *Hybodu8. 



Raiidce. 
Raia (Ray). 

Selachoidei. 

Squatinida. 

Squatina( Angel fish). 

Spinacida.. 

Echinorhinus. 
Scymnus. 
Spin ax. 
Acanthias. 
Centrina. 

Cestracionida. 
Cestracion. 

Hybodontida. 



Batoidei. 
Selachoidei. 

Scyllidce. 
Scyllium (Dog-fish). 

Notidanida. 
Notidanus. 



Rhinodon. 

Lamnida, 
Selache. 

Alopias (Thresher). 
Lamna (Porbeagle). 

Carchariidce. 

Mustelus. 
Zygasna. 
Galeus. 

Carcharias (Shark). 
n3 
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Order VII. HOLOOEPHALI. 

Notochord persistent, skeleton cartilaginous ; skull without 
sutures. One gill-aperture, with a rudimentary gill-cover and 
membrane. Skin naked. 

The rudimentary gill-eover is concealed by the skin. Although 
there is only one external gill-aperture there are five others com- 
municating with it. In the male of Callorhynchus there is a 
peculiar prehensile organ on the upper part of the snout. 

There is only one family : — 

Chlmcsridm. 

Chimasra. 
Callorhynchus. 
*Ganodus. 



Order YIII. GANOIDEI. 

Skeleton variously ossified, gills free ; gill-aperture with gill- 
cover. Body covered with plates or scales which are composed 
of two layers, the upper of enamel, the lower of bone, or occasion- 
ally naked. 

The notochord is frequently persistent in the extinct forms. 
The vertebras, when developed, are amphicoelous, except in Lepir 
dosteus, which approaches the Reptilian type in being opistho- 
ccolous. The bulbus arteriosus is rhythmically contractile as in 
the Chondropterygii. The tail-fin is mostly unsymmetrical. 

The extinct forms are numerous ; among the recent ones we 
have the bony pike (Lepidosteus osseus), sturgeon {Acipenser 
sturio), beluga (Acipenser huso) and sterlet (Acipmser rutkenits). 

Cephalaspides. Spatulariidce. Glyptolepida. 

*Cephalaspis. Spatularia = Polyo- *GUyptolepis. 

*Pteraspis. don. 

Fterichthvida. ^ipenserida-. Polypteride. 

Acipenser (Sturgeon, Polypterus. 
*Coccosteus. & 0% ) # 

*Pterichthys. Scaphirhynchus. Pycnodontidai. 

Acanthodida. mpterid*. *??^XT 

*Acanthodes. *Dipterus =Ctenodus. 
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Lepidosteida. *Palaeoniscus. 

Lepidosteus (Bony _ . _ 

Pik e \ Dercetida. 

*Lepidotus. *Sauroramphus. 

*Percetis. 



Amiidee. 

*Leptolepis, 
Amia. 



Ceratodus. 
Order IX. DIPNOI. 

DlPNEUSTI. SlRENOIDEI. 

Skeleton partially osseous. Gills free, a narrow gill-aperture 
with a rudimentary gill-cover. Air-bladder double, lung-like. 
Scales cycloid, a continuous vertical fin posteriorly. 

The notochord is persistent ; but the cranial bones are distinct. 
Respiration is effected by the lung-like air-bladder as well as by 
the gills. The heart has two auricles and one ventricle. Two 
species of Lepidosiren are known, one from the Q-ambia, the other 
from the Amazon. 

The Dipnoi are merely a subfamily for some writers, while 
they constitute a distinct class for others. Ceratodus, however, is 
closely related to some of the Ganoids, as well as to this order in 
which it is sometimes placed. 

Lapidosiren = Protopterus = Rhinocryptis (Mud -fish). 



Class II. AMPHIBIA. 

Vertebrate animals breathing by gills, mostly external in the 
earlier stages of life, afterwards by lungs. With or without 
limbs ; never with fins in the adult. Heart with two auricles and 
one ventricle. No amnion nor allantois. 

In some Amphibia the gills are retained through life, notwith- 
standing the presence of lungs ; but much of the respiration is 
also carried on by the skin. They all undergo a metamorphosis, 
the young gradually departing from their fish-like form and 
developing limbs. There is a single occipital condyle on each 
side. True ribs are wanting, or they are only rudimentary. 
There is no diaphragm. Reproduction is by ova. 

None of the Amphibia are poisonous, but several secrete a very 
acrid fluid in their cutaneous glands. 
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There are four orders : — 

Recent. 

Without limbs ; vermiform Opihomorpha. 

With limbs ; never vermiform. 

Body elongated, tailed TTrodela. 

Body short, tailless Batraciiia. 

Extinct Labyrinthodonta. 



Order I. OPHIOMORPHA. 

ArODA. GYMNOPIIIONA. PsEUDOPniDIA. Ophiosoma. 

Apodal vermiform amphibians, with small scales imbedded in 
the soft skin. Anus terminal. Eyes rudimentary or wanting. 
Young breathing by internal gills. 

The body is transversely grooved or ringed. The ribs are 
numerous and very short, and there is no sternum. The teeth 
are sharp and recurved, and there is a short fleshy tongue. 

These animals, often several feet in length, burrow beneath the 
soil in tropical countries, and live, it is believed, on vegetable 
matter. 

There is only one family : — 

Caciliida. 

Siphonops. Epicrium. 

Rhinatrema. Csecilia. 



Order II. URODELA. 
Gradientia. Iciitiiyomorpiia. Sozura. 

Tailed amphibians ; the caudal vertebrae numerous and distinct. 
Two or four feet. Gilla either retained through life [perenni- 
branchiate] or disappearing at maturity [caduci branchiate]. 

The skin is always soft and naked, occasionally warty, and is 
sometimes prolonged on the back into the appearance of a fin. 
The mouth is furnished with numerous small teeth and a short 
tongue. The ribs are short or rudimentary. 

The axolotl (Siredon) is the larval state of Amblystoma ; but it 
sometimes remains in that state throughout life, and is at the 
same time most prolific, whilst those which must be supposed to 
have attained a higher form are utterly sterile, the sexual organs 
becoming apparently atrophied. 
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The Urodela are unknown in the southern hemisphere beyond 
the tropic ; they are most numerous in North America. In this 
country we have only three species, which are known as efts or 
newts, the commonest being Triton palustris. A Japanese 
species, Cryptobranchus maximus, attains a length of six feet. 

Proteidce. Oryptobranchus= Amblystornidce. 

Siren. Sieboldia. Menobranchus. 

Cryptobranchida. Triton (Eft, Newt), piethodon. 
Amphiuma. Salamandra. 

Menopoma. 



Order III. LABYRINTHODONTA. 

Extinct amphibians, " with relatively weak limbs and a long 
tail." Teeth conical, their structure complex. 

The body appears to have been defended by bony plates of 
various sizes according to the parts on which they were placed. 
The teeth were more or less indented by convoluted folds con- 
verging towards the centre. 

The Labyrinth odonta were colossal animals of a salamandriform 
type, living mostly in the Triassic period. Their footprints 
afforded us the first indication of their having ever existed ; and the 
unknown animal that made them, then supposed to be a kangaroo, 
received from Kaup the provisional name of " Chirotkerium." 

Three suborders are indicated ; the representative of one of 
them — Archeyosaurus, — it is suggested, may have been a larval 
form. Numerous genera have been proposed ; the best known is 

*Labyrinthodon. 



Order IV. BATRACHIA. 

Batrachia salientia. Anura. Theriomorpha. 

Tailless amphibians, breathing by lungs in the adult state ; in 
the earlier stages having a tail, and breathing by internal and ex- 
ternal branchiaB, the latter disappearing first. Oviparous. 

In the earlier or tadpoe stages the Batrachia agree with the 
Urodela, but eventually they lose the tail and tbe branchiae, the 
latter being replaced by two equally lobed lungs. Respiration, 
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owing to the rudimentary ribs, is an act of swallowing. The tad- 
pole of Pipa has no tail. 

The eggs are frequently not fecundated until after they have 
been laid. In Alytus obstetricans the female lays a chain of eggs, 
which the male twines round his thighs until the, young leave the 
eggs. The female of Pipa americana has a soft skin on the back, 
in which the male embeds the eggs, which then closes over them. 
The female Nototrema has a dorsal pouch in which the eggs are 
sheltered. Bony plates are found on the back of Ceratopkrys. 

The three British species of this order are the frog {Rana tern- 
poraria), toad (Bufo vulgaris), and natterjack (Bvfo calamita)i 
The little green frog of the south of Europe is Hyla arborea. 

Considerable difference of opinion exists as to the number of 
families in this order. The five or six hundred species of which 
it consists are very homogeneous in external appearance. The 
subdivisions and genera [about 130] have been founded chiefly on 
modifications of the skeleton and disposition of the teeth. (Jiin- 
ther (in 1858) had twenty -five families, Cope (in 1865) fourteen, 
Owen (in 1866) four, Mivart (in 1869) sixteen, and Carus (in 
1875) seventeen. There appears, however, to be five well-marked 
groups, which may be tabulated thus : — 

No tongue Piphwb. 

With a tongue. 

Toes not dilated at the end. 

With maxillary teeth RanidjE. 

No maxillary teeth. 

Ear well developed BuFONiDiE. 

Ear imperfectly developed Rhinophrynid js. 

Toes dilated at the end Hylid^. 

Bhinophrynida. Hyla. Cystignathus. 

Rhinophrynus. Nototrema. Limnodynastes. 

■n r -j /m j \ Phyllomedusa. Discoglossus. 

Bvfomda (Toads). phry n0 mantis. Alytus. 

Phryniscus. Micrhyla. Bombinator. 

Engystoma. Hylaplesia. Pelobates. 

Bufo. Dendrophryniscus. Liopelma. 

HylidcB (Tree-frogs). „ ., , v . Cacotus. 

Acris Bmndm (Fr ° gs) - Pimd* 

Ixah.8. £ seudls - Pipa. 

Poljpedates. 5 aD * - , Dactylethra. 

Hyl&a. Ceratophrys. Myobatruchuc. 
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Claas III. REPTILIA. (Keptiles.) 

Vertebrate animals, breathing by lungs throughout life ; the 
body covered with bony plates, or with scales. Blood cold. 
With or without limbs. An amnion and allantois. 

The heart has two auricles and a ventricle, but in crocodiles 
the latter is divided by a septum. The lower jaw is attached to 
the skull by the intervention of an os quadratum, as in birds, 
and there is only a single occipital condyle on each side. The 
ribs are always well developed, but there is not always a sternum. 
The cavity of the thorax is not separated from the abdomen by a 
diaphragm. Numerous species of this class are now extinct. 
Ichthyopterygia and Sauropterygia form the Enaliosauria of some 
writers. 

Recent. 

An osseous exoskeleton CiieloNia. 

No osseous exoskeleton. 
No sockets for the teeth. 

Noeyelids Ophidia. 

With eyelids Sauria. 

Sockets for the teeth Ceocodilia. 

Extinct. 
Limbs natatory. 

No neck Ichtiiyopterygia. 

A long neck Sauropterygia. 

Limbs not natatory. 

Teeth conical, numerous. 

Four strong, unguiculate limbs Dinosauria. 

Fore limbs adapted for flying Pterosauria. 

Teeth wanting, or with two tusks only... Anomodonta. 



Order I. CHELONIA. 
Testudinata. Catapiiracta, 

No teeth. " Trunk-ribs broad flat, suturally united, forming 
with their vertebrae, sternum, and dorsal bones an expanded 
thoracico-abdominal case." External nostril single. Eyelids. 
A sacrum. 

The upper plate or " carapace," is composed of the dorsal ver- 
tebrae and ribs ; the lower, or " plastron," represents the sternum. 
The vertebrae of the neck and tail are alone movable. The lungs 
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extend into the abdominal cavity with the viscera ; and, owing to 
the immobility of the ribs, these reptiles, like the Batracnia, 
swallow the air they breathe. 

The Chelonia are very sluggish in their movements, very tena- 
cious of life, and are said to pass even years without food. 
[ Cuvier.] They are oviparous, and live mostly on vegetable food ; 
Trionychidae are carnivorous. 

This order includes the green-turtle (Chelonia mydas), tor- 
toise-shell or hawk's-bill turtle (Chelonia imbricata), logger-headed 
turtle (Thalassochelys caretta)terr apin (Emys sps.), box-tortoise 
(Cistudo carinata), alligator tortoise (Chelydra serpentina), and 
soft-back ( Trionyx ferox). The common tortoise is Testudo gr&ca. 

Colossochelys atlas, an Indian fossil species, is said to have been 
20 feet in length. 

There are about 200 good species in this order, which have been 
distributed into 103 so-called genera. 



Cheloniida. 

Sphargis. 
Thalassochelys ■» 

Caouana. 
Chelonia (Turtle). 

Trionychidce. 

Emyda. 
Trionyx 



Chelydida. 

Emydura. 

Hydraspis. 

Podocnemis. 

Pelomedusa. 

Chelys. 

Emydidcs. 

Cinosternum. 
Cistudo. 



Clemmys. 
Chelydra. 
Emys (Terrapin). 

Testudinida. 

Teleopus. 
Cinyxis. 
*Colos8ochelys. 
Testudo (Tortoise). 



Order II. ANOMODONTA. 

DlCYNODONTIA. 

No teeth, or with closely set teeth in both jaws, or two large 
tusks in the upper jaw. Vertebrae amphicoelous. Sacrum large. 
Limbs ambulatory. No exoskeleton. 

In Dicynodon an important step towards the mammalian type 
is made in the constant renewal of the tusks from the matrix, as 
in the long-lived and ever-growing tusks and scalprif orm incisors 
of the Mammalia. In their beak, sheathed in horn, they resembled 
the Chelonia. They are found in the Trias of South Africa 
Europe, and Bengal. * 



*Oudenodon. 



*Rhynchosaurus. 
*Dicynodon. 



*Galesaurus. 
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Order III. CROCODILIA. 
Emydosauria. 

Teeth lodged in sockets. Body covered with bony plates. 
Feet short, toes webbed. Ribs with bifurcate heads. Ventricle 
double. 

The cervical vertebrae are remarkable for having short ribs ; the 
dorsal vertebras are procoelous in the recent species. There are 
three eyelids, a movable earlid, and a short fleshy tongue. The 
heart has four complete chambers ; but there is an opening between 
the two aortae, and consequently the mixture of venous and arte- 
rial blood does not take place in the heart itself as in other rep- 
tiles. The lungs are confined to the thorax. 

This order contains the alligator (Alligator lucius), the Gan- 
getic crocodile (Gavialis gangeticus), and the crocodile [of the 
Nile] (Crocodilus vulgaris). "Cayman" is a general name for 
certain species of Alligatoridae. 

Alligatorida. Gavialis. Crocodilida. 

Alligator (Alligator). *Leptorhynchus. Osteobemus. 

' *TeIeosaurus. Mecistops. 

Gavialida. *Geosaurus. Crocodilus (Croco- 

Tomistoma=Rhyn- dile). 
chosuchus. 

Order IV. DINOSAURIA. 

Teeth lodged in sockets. Vertebrae mostly flat on their arti- 
cular surfaces, a few anterior opisthocoelous. Limbs ambulatory. 
Exoskeleton consisting of bony plates in some, in others only a 
naked skin. 

In some of their characters the Dinosauria approach the 
birds, especially the ostriches. They were mostly of gigantic size ; 
Cetiosaurus was 60 or 70 feet long. They are found chiefly in the 
oolitic and cretaceous formations. 

*Cetiosaurus. *Megalosaurus. *Iguanodon. 

*Omosaurus. *Oompsognathus. 



Order V. PTEROSAURIA. 

Forearm and fifth digit very long, formed for flight. Vertebrae 
procoelous. Jaws prolonged ; teeth conical, lodged in sockets. 
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The long bones and vertebrae had air-cells, as in birds. The 
neck was very long ; and there was a sternum with a mesial crest. 
These flying lizards of the Mesozoic period seemed to have been 
confined to mid-Europe. 

*Ramphorhynchus. *Dimorphodon. *Pterodactylus. 



Order VI. SAUROPTERYGIA. 

Plesiosauria. 

Limbs paddle-like, formed for swimming. Vertebrae with their 
articulating surfaces flat or slightly concave. Neck mostly very 
long. A sacrum of two bones. No sternum. 

The jaws were produced, but the nostrils were placed far back 
near the orbits ; the teeth were lodged in distinct sockets. The 
scapula resembled the scapula of Chelonia. This order contains 
Mesozoic marine lizards, generally of Large size. 

*Nothosaurus. *Simosaurus. *Placodus. 

*Plesiosaurus. 



Order VH. ICHTHYOPTERYGIA. 

Limbs paddle-like, furnished with marginal ossicles; the digits 
not more than five, but with numerous phalanges. Neck very 
short. No sacrum nor sternum. 

The jaws were produced ; the nostrils were placed close to the 
large orbits ; the teeth were lodged in grooves, not in distinct 
sockets. A vertical caudal fin is supposed to have been present. 
One genus only is known, the species of which abounded during 
the Mesozoic period, and it is believed were very voracious. 

*Ichthyosaurus. 



Order VIII. OPHIDIA. (Serpents.) 

Body slender, vermiform, covered with horny scales; no visible 
limbs. No eyelids. Mouth dilatable. No sacrum, sternum, or 
pelvis. Vertebrae and ribs very numerous. Tongue bifid. 



i 
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The bones composing the upper and lower jaws are movably 
united by ligament or muscle, and not by cartilage. The teeth 
are anchylosed to the jaw. The eye is covered by an immovable 
transparent lid. 

In venomous serpents there are two poison-fangs firmly 
fixed to the upper maxillary bones. The fang is a long conical 
tooth inflected on itself so as to form a tube ; the poison-gland is 
at its base beneath the eye on each side. The bite of a venomous 
serpent makes two punctured wounds, but from a non-venomous 
serpent there will be probably two lines of punctures. In this 
country we have only one venomous species, whose bite is rarely 
attended with fatal effects. On the other hand, in Hindostan the 
number of persons killed annually is estimated by Sir J. Fayrer 
to be over 20,000 (Thanatoph. p. 32). 

The action of serpent-poison is neurotic, annihilating in some 
unknown way the nerve-power. Serpents, it is said, are not 
affected by their own poison. Ophiopkagus elaps, the largest and 
most venomous of them, feeds on other serpents . only less dan- 
gerous than itself. 

The most noted serpents are the rattlesnake (Crotalus horridus), 
the asp [of Cleopatra] (Cerastes Hasselquistii), the puff-adder [of 
the Cape] (Clotho arietans), viper or adder (Pelias berus), cobra 
{Naia tripudians), and the snake (Natrix torquata). The largest 
snakes belong to the genera Python and Boa. In the last four 
families of the following list are comprised all the venomous 
forms. 



Typhtopida. 


ColubridcB. 


Psammophida. 


Stenostoma. 


Coronella. 


Fsammophis. 


Typhlops. 


Ablabes. 
Dromicus. 


Dendrophida. 


Uropeltida*. 


Tropidonotus. 


Chrysopelea. 


Uropeltis. 


Natrix (Snake). 


Dendrophis. 


Cylindropkida. 


Coluber. 
Zamenis. 


DipsadidiB. 


Ilysia=Tortrix. 




Leptodira. 


Cylindrophis. 


Homalopida. 


Dipsas. 


CalamariidcB. 


Hydrops. 


Scytale. 
Eryx. 


Calamaria. 


Herpeton. 
Homalopsis. 


Lycodontidd. 


Oliogodontida. 




Lycodon. 


Simotes. 


Dryophida. 


BoidxB 


Oligodon. 


Dryophis. 


Eunectes. 
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Enygrus. 

Boa. 

Python. 

Acrochordida. 
Acrochordus. 

Hydrophida (Water- 
snakes). 

Pelamys. 

Enhydrina. 

Platurus. 



Vipera. 
Clotho. 
Cerastes. 
Atractaspis. 

Orotalida. 

Trimeresurus. 
Cenchris. 
Bothrops. 
Grotalus (Battle- 
snake). 



Elopida. 

Diemenia. 

Bungarus. 

Hoplocephalus. 

Ophiophagus. 

Naia (Cobra). 

Elaps. 

Viperida. 

Pelias (Viper or 
Adder). 

Order IX. SAURIA. 
Lacertilia. 

Body slender, covered with horny scales ; mostly with four legs. 
Eyes with movable lids. Mouth not dilatable. 

The vertebras are proccelous, except in Hatteria; the sacral 
vertebras are rarely more than two. A sternum and pelvis are 
generally present. The limbs are two, or four, or none. The 
teeth are fixed in the jaws, not in distinct sockets, and the palate 
is sometimes toothed; the upper jaw has no independent motion, 
as it has in the serpents, and the lower jaw forms one bone. 
The tympanum of the ear is nearly on a level with the skin. In 
some species femoral pores are found beneath the thighs. 

The Sauria are oviparous, or ovo- viviparous, not producing many 
young at a birth. They are mostly very active ; chameleons, how- 
ever, are exceedingly slow in their motions. The blind worm casts 
its skin like serpents. . 

Out of 800 or 900 species only three are found in this country, 
viz. two lizards (Lacerta agUis and Lacerta vivipara) and 
the blindworm (Anguis fragilis). Various large lizards of the 
tropics are known as Iguanas. Ascalabotes fascicularis is the 
Tarentola of the Italians. The Tuatara of New Zealand {Hatteria 
punctata) is the most remarkable form of the Beptilia, combining, 
as it does, " the characters of a high and low organization." 

This order bas been very extensively subdivided into families 
and genera ; but the list given below is believed to include all the 
principal forms. 

Seven suborders may be distinguished; but Cyclosaura and 
Geissosaura are sometimes united under the name of Ciono- 
crania. 
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Vertebra procoelous. 
Tongue short, thick, not extensible. 

Pupil linear Nyctisaura. 

Pupil round. 

Tail short, anus terminal Amphisbanoidjba. 

Tail long, anus not terminal Strobilisaura. 

Tongue long, extensible. 

Eyes covered, except round the pupil, by 

a circular lid Dendrosauba. 

Eyes with distinct or rudimentary eyelids. 
Ventral scales square, arranged in cross 

bands Cyclosaura. 

Ventral scales rounded, imbricate Geissosaura. 

Vertebrae amphiccelous Ehynchocephalia. 

Amphisb^enoidjEA. Sitana. Psammodromus. 

Amphisbanida. ? alote8 ' . ... Lacerta = Zootooa 
p,. f Agama=AmpniDO- (Lizard). 

t -j ^ lurus. 

Lepidosternon. Trapelus. Ameivid*. 

Amphisbaena. gt J io Teiu8 

Trogonophis. Uromastix. Ameiya. 

Nyctisaura. ' Cercosaurida. 

Geckotida. Iguanidm, Ecpleopus. 

(Edura. Phrynosoma. Cercosaurus. 

Ptyodactylus. Ophryoessa. 

Heraidactylus. Btoplocerius. Chcdcidida. 

Ascalabotes. Holbrookia. Ohalcides. 

Gecko. Oyclura. Chamaesaura. 

Phelsuma. Iguana. 

Naultinus. Basiliscus. Zonunda. 

Phyllurus. Anolius. Zonurus. 

_ Polychrus. Pseudopus. 

Dendrosaura. ' Gerrhonotus. 

CkamaleontidcB. Cyclosaura. 

Chamaeleon. Monitor ides. Geissosaura. 

~ • Hydrosaurus. Scincida. 

Cyclosaura. M * nitor= Varanus. Seps. 

Agamida. Heloderma. Anguis (Blindworm). 

Draco. Diploglossus (Gaily- 

Chlamydosanms. Lacertida. wasp). 

Ceratophora. Eremias. Trachysaurus. 

03 
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Oyclodus. Typblina. Gymnophthalmufl. 

Lygosoma = Hinulia 

= Mocoa. Gymnophthalmidce. Rhtnchocephalia. 

Euprepes=Mabouya Pygopus. Hatteriida. 

Scincus. Aprasia. Hatteria se Spheno- 

Acontias. Lialis. don. 

Class IV. AVES. (Birds.) 

Vertebrate, warm-blooded, oviparous animals, breathing by 
lungs, and clothed with feathers. Heart with two auricles and 
two ventricles. No corpus callosum. An amnion and allantois. 

The lower jaw is articulated to the skull by the intervention of 
an os quadratum (representing the incus of mammals), and the 
skull to the atlas by single occipital condyles. The cervical ver- 
tebrae vary from nine to twenty-three. The coracoid process of 
the scapula in mammals is a distinct bone in birds, and the two 
clavicles are united to form the furculum [merrythought]. The 
bones are permeated with air deriyed from the bronchi. 

Tn the foetal parrakeet the margins of the bill are beset with 
tubercles, under each of which is a gelatinous pulp, like that of 
a tooth. 

Most birds have an inferior larynx situated close to the bifur- 
cation of the trachea; sound is produced here and is modified 
above. In singing birds it is worked by five or six pairs of 
muscles. There is no epiglottis, or at least it is only rudimentary ; 
the papillae at the base of the tongue, directed backwards, prevent 
the food from entering the trachea. The tongue is more an 
organ of touch than of taste. 

In many birds, such as those that gorge themselves at uncertain 
intervals, and those which, living exclusively on vegetable food, 
require a temporary store, the oesophagus dilates to form a 
" crop " [ingluTi'es]. From the crop, or from the stomach, many 
birds, such as kingfishers, parrots, pigeons, &c, have the power 
of producing their partially digested food for the support of 
the female during, and the yonng after, incubation. Some birds 
also have the power of casting up the indigestible matter which 
they have swallowed. 

All birds are oviparous ; they have usually only one ovary, 
which lies towards the left side. The kidneys are remarkable for 
being placed in cavities of the iliac bones. The diaphragm is 
not well-developed. Birds have no eyelashes, but they possess 
a third eyelid [membrana nictitans], transparent or otherwise. 
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The sclerotica anteriorly is supported by coTered bony plates. 
There is always an ear, but no external concha. 

The feathers in birds consist in general of the shaft, a con« 
tinuation of the quill, to which the "webs " are attached on each 
side ; these are made up of a number of barbs, each furnished 
with hooked branches fbarbules]. The "contour" feathers, as 
distinguished from "down-feathers," are worked by muscles, 
sometimes too small to be easily detected, but amounting to four 
or five to each feather. In Anas marila and in Sula bassana, 
Nitzsch counted 3000 of the contour feathers, so that in each 
bird there must have been 12000 of these muscles. 

Systems of classification for birds have been very numerous ; 
of the two latest — Huxley's and Garrod's — the first is founded 
on the palatal structure, the latter mainly on the disposition of the 
muscles of the thigh. Huxley divides birds into three orders — 
Saururae, Katitae, and Carinatae, the latter comprising all known 
living birds except the ostriches, emus, &c. The Carinatae 
include four suborders : — (1) Dromaeognatbae [vomer very broad, 
united in front with the maxillo-palatine plates, receiving behind 
the anterior ends of the pterygoid bones, &c.]. Represented by 
Tinamus only ? (2) Schizognathee [vomer various, tapers to a 
point arteriorly, behind it embraces the basisphenoidal rostrum 
between the palatines ; maxillo-palatines fissured]. Includes 
plovers, gulls, cranes, Gallinae, pigeons. (3) Desmognathae 
[vomer abortive or very small; "maxillo-palatines united across 
the middle line, either directly or by the intermediation of ossifi- 
cations in the nasal septum."] Includes most of the Grallae and 
Anseres which are not Schizognathous, the Accipitres, the Scan- 
sores, and most of the Volitores ( = Fissirostres). (4) JEgitho- 
gnathae [vomer very broad, truncated in front, and cleft behind, 
embracing the rostrum of the sphenoid between its forks]. In- 
cludes the great majority of the Passerine birds. The last three 
" suborders are divided into " groups." 

Of this classification it has been remarked aB " questionable " 
" how far any approach to a natural system can be based on the 
modification of one part of an animal's structure without any 
reference to other portions of it " {Newton). 

Garrod divides birds into two subclasses according as the 
"ambiens" (a slender muscle arising above the acetabulum, and 
joining the tendon of the flexor perioratus digitorum) is present 
(Homalogonati) or absent (Anomalogonati). The former has four 
orders: — (1) Galliformes, including ostriches, Gallinae, rails, 
cuckoos, parrots. (2) Anseriformes : Anatidee, penguins, petrels, 
&c. (3) Ciconiiformes : storks, " Catharteae," herons, Stegano- 
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poda, falcons, and owls. (4) Charadriiformes : pigeons, plovers, 
cranes, gulls, &c. The second subclass has three orders: — (1) 
Piciformes : woodpeckers, toucans, kingfishers, &c. (2) Passeri- 
formes : Passeres, goatsuckers, rollers, &c. (3) Cypseliformes : 
swiftB and humming-birds. 

With regard to the palatal system a fifth suborder for the 
woodpeckers has been proposed by Parker [Sauroffnathae]. He 
holds that " the lineaments of the old feathered Fathers of the 
existent types " must be sought for in the embryo ; and he finds 
that the parts of the ^Egithognathous face, of which those of the 
Saurognathae" are but a " degradation and simplification," " were 
really built up of elements which had their true counterparts or 
' symmorphs ' in the snake." 

In the absence of an absolute agreement among ornithologists, 
the classification here adopted so far differs from the ordinary 
modifications of the "mercurial taxonomist" as to include the 
" Volitores" of Owen as an order, and in beginning with the 
Pici as the lowest type of birdB and ending with Psittaci as the 
highest. In the linear arrangement of the intermediate orders 
there is a gap between the Anseres and Accipitres ; but then no 
linear arrangement can avoid difficulties of that kind. 

Tail-bones few, anchylosed together. 
Breast-bone crested. 
Feet not webbed. 

Legs feathered to the knees. 
Nostrils pierced in the bony structure of the bill. 
Bill various, not hooked from the base. 

Tongue long, extensible Pici. 

Tongue short, not extensible. 
One toe behind. 

Feet short, weak Volitores. 

Feet long, moderately strong ... Passeres. 

Two toes behind Scansores. 

Bill strongly hooked from the base. 

Two toes behind Psittaci. 

Onetoe behind Accipitres. 

Nostrils pierced in a membrane. 

Hind toe on a level with the others ... Columbus. 

Hind toe elevated Galling. 

Legs naked above the knees GralljE. 

Feet webbed Anseres. 

Breast-bone not created Struthiones. 

Tail-bones numerous, free Saururjb. 
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Order I. PIOI. 

SAGITTILINGUE8. OeLEOMORPHJS. SAUROONATHiB. 

Bill straight, wedge-shaped : tongue extensible, barbed at the 
end. Tail-feathers stiff at the points. Feet short, stout ; first 
and fourth toes turned backwards. 

The bill in the typical species is of an ivory-like hardness and 
much compressed, especially towards the tip. The tongue, pro- 
vided with a tenacious secretion, is capable of great elongation 
and extension, the two cornua of the hyoid bone extending round 
to the back of the head, forming a bow which can be lengthened 
or shortened by accompanying muscles. 

The palatal structure is "at a most simple and Lacertian 
stage" {Parker). The vomers are delicate rod-like bones which, 
in some cases, remain permanently separate. The quadrate bone 
is very short. The sternum has two notches on each side pos- 
teriorly, and a forked manubrial process. There is only one 
carotid. 

The Pici are shy untamable birds, flying from man, living in 
woods, and nesting in holes of trees ; the males share the duty of 
incubation. They live on insects and worms, some on fruit. 

Sundevall was the first to separate these birds as an order. To 
it belongs the green woodpecker (Gecinus viridis), great spotted 
woodpecker (Picus major), black woodpecker (Dryocopus martins), 
and the wryneck (Yunx torquilla). 

PicumnidcR. Chrysoptilus. Dryocopus. 

Picumnus. Chrysonotu8== Tiga. Campophilus. 

Gecinus. * Picus. 

Picida (Wood- Celeus. 

peckers). Meiglyptes. Yungida. 

Apternus. Colaptes. Yunx (Wryneck). 

Hemilophus. Melanerpes. 



Order II. VOLITORES. 

FlSSIROSTRBS. PlCARIiB. STRISORES. COCCYGOMORPILB. 

Bill various, with mostly a wide gape ; no cere. Legs small 
and weak; a back toe, outer toe sometimes reversible. Wings 
strong. 

In this order the bill is often remarkable for length or breadth, 
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or both. The feet are mostly small, with little grasping power. 
The wings are strong, and frequently long and pointed, these 
birds "moving solely by flight" and taking their food on the 
wing. They nestle in holes of trees, or in holes of banks, or on 
the earth ; or, as some of the swallows, they build mud-nests 
against the sides of rocks or walls. Humming-birds construct 
very delicate and compact nests of moss, lichens, feathers, &c. ; 
while the kingfisher is content to heap together a few fish-bones, 
in some hole or hollow, on which to lay her eggs. In the horn- 
bills the male, as is well-known, shuts up the female in her nest 
in a hollow tree by filling up the entrance with mud, leaving just 
enough space through which the latter and her family may receive 
the food he brings them. Livingstone says that the " poor slave 
of a husband" often dies of inanition after his exertions. 

The majority of these birds live on insects; humming-birds in 
part on the nectar in flowers, which they extract without alight- 
ing ; kingfishers feed on water-insects, small fishes and their fry ; 
hornbills on fruits, and sometimes on small birds. 

Among other well-known birds in this order we have the king- 
fisher (Alcedo ispida), the nightjar or goatsucker (CapHmulgns 
europaus), sand-martin (Cotyle riparia), house-martin (Chelidon 
urbica), swallow (Hirundo rustica), the "edible" swallow 
( Collocalia esculenta, whose nests, partially composed of a gela- 
tinous secretion of the bird itself, is much sought after by Chinese 
gourmands), and the swift ( Cypselus apus). Bee-eaters, rollers, 
and humming-birds (of which there are 400 species) also belong 
to this order. 

In the Volitores Owen included the Pici and Psittaci. They 
form part of the Picariae, and nearly answer to the Fissirostres of 
some writers, and include the Syndactyli of Cuvier. The Oypselo- 
morphse ( = Macrochires) and many Ooccvgomorphse find a place 
in the order. Hirundinidaa are commonly placed with Passeres. 

Capitonida. Coraciida. Merops (Bee-eater). 

Pogonorhynchus. Eurystomus. 

Megalajma. Coracias (Roller). Galbuhd*. 

Oapito. rr . , Lamprotila = Jaca- 

VpW*"- merops. 

Bucerotida (Horn- Tj pupa (Hoopoe). Galbula. 

bills). Bhinopomastus. 

Bucorax. Alcedinida. 

Buceros. Meropidce. Oeyx. 

Euryceros. Nyctiornis. Syma. 
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Halcyon. 
Tanysiptera. 
Alcedo (Kingfisher). 
Dacelo. 

Prionitidce. 
Prionites=Moinotu8. 

Trogonidcs. 
Hapaloderma. 
Harpaotes. 
Calurus. 
Trogon. 

Caprimulgidce. 

Antrostomus. 
Steatornis. 



Chordeiles. 
^Egotheles. 
Caprimulgus (Goat- 
sucker). 
Podargus. 
Nyctibius. 

HirundinidcB. 

Progne. 

Cotyle (Sand- Mar- 
tin). 

Chelidon (House- 
Martin). 

Hirundo (Swallow). 

Cypselidce. 
Chaetura. 



Oollocalia. 
Cypselus (Swift). 

Trochilida (Hum- 
ming-birds). 

Ramphodon. 

Phaethornis. 

Campylopterus. 

Petasphorus. 

Thalurania. 

Sparganura = 

Cometes. 
Trochilus. 
Amazilis. 
Docimastes. 
Patagona. 



Order HI. SOANSORES. 

Zygodactyli. Amphiboli. Erucivoees. Coccyges. Picarle. 

coccygomoeps^. 

Bill various, but never arched from the base ; no cere. Tongue 
not extensile. Tarsi with broad scutes. First and fourth toes 
turned backwards. 

The bill varies more in size than in shape, being very small 
comparatively in the cuckoos, and nearly as large as the bird it- 
self in some of the toucans. With the latter it is of a delicately 
cellular structure, and therefore very light. 

The Scansores do not climb in the sense of woodpeckers and 
creepers ; some of them live on the ground and are good runners ; 
they have a short flight, and place their nests in holes of decay- 
ing trees, or, as in some of the cuckoos, they lay their eggs in the 
nests of other birds. Indicator, however, builds a complex bottle- 
shaped nest. They feed mostly on insects and fruits, the toucans 
also on small birds and reptiles. 

The cuckoo (Cuculus canorus) is the only British bird belonging 
to this order, which includes also the plaintain-eaters and the 
toucans. Coliidre are South-African birds with no obvious allies ; 
in them all the toes are turned forwards. 

This order corresponds to the second grouD of Huxley's Coccy- 
gomorphse, except Galbuliche, to which he thinks it may be desir- 
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able to restrict the term ; and they form part of the Zygodactyli 
and of the Picaria. 



Musophagida. 

Corythaix (Touraco). 
Schizorhis. 
Musophaga (Plan- 
tain-eater). 

CuculidcB. 
Scythrops. 
Eudynamys. 
Cuculus (Cuckoo). 
Lamprotornis = 
Chrysococcyx. 



Indicator (Honey- 
guide). 

Leptosomus. 

Phoenicophaes. 

Crotophaga (Ani). 

Corydonyx (Serico- 
somu8). 

Coccyzus. 

Saurothera. 

Centropus. 

Polophilus. 



Colius. 



Coliida. 



Bucconidce (Bar- 
bets). 

Brachypetes = Cheli- 

doptera. 
Monasa. 
Malacoptila. 
Bucco. 

Ramphastidce (Tou- 
cans). 

Pteroglossus. 
Rhamphastos. 



Order IV. PASSERES. 

Insessores. Oantores. Ambulatores. Clamatores. 

VOLUCRES. OSCINES. CoRACOMORPHjE. 

Bill various, but never arched from the base ; no cere. Tongue 
not fleshy. Legs moderate ; one toe behind, three in front, the 
outer joined at its base to the middle toe. 

The comparatively strong feet are formed for perching, all the 
toes being on the same level, and only one directed backwards. 
Passerine birds have only moderate powers of flight, and live 
almost entirely either on seeds or on insects and worms. They 
build complex nests. This order contains all the singing birds ; 
they have all, even those species that do not sing, a lower larynx, 
which may be of " every degree of complexity " and worked by 
five pairs of muscles, or it may only have two pairs, or may be 
devoid of any. 

Besides the names mentioned below, the following are some of 
our most familiar birds belonging to this order: — the nightingale 
(Luscinia philomela), robin (Erythacus rubecula), hedge-sparrow 
(Accentor nodularis), thrush (Turdus musieus), blackbird ( Turdus 
merula), fieldfare (Turdus pilaris), wagtail (Motacilla alba), wren 
(Troglodytes vulgaris), goldfinch (Carduelis elegans), chaffinch 
(Fringilla Calebs), sparrow (Passer domesticus), linnet (Linota 
cannabina), yellow-ammer (Emberiza citrinella), ortolan (Emberiza 
hortulana), skylark (Alauda arvensis), crow (Corvus corone), raven 
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(Corvus corax), jackdaw (Corvus monedula), rook (Corvus frugi- 
legus), and jay (Garrulus glandarius). The lyre-bird (Menura 
superbd) is a very aberrant form, and has been placed with the 
Gallinae. Its affinities has been sometimes thought to be with 
Orthonyx, but there is more reason to regard it as related to the 
Birds of Paradise. 

Although now much restricted, the Passeres are still the most 
numerous of all the orders of birds, and the most difficult to 
classify, owing to a gradual modification of their not very deci- 
sive characters ; the typical forms, however, of most of the 
families are sufficiently well marked. 



NectariniidtB. 

Dicaeum. 
Anthreptes. 
Arachnothera. 
Nectarinia = Oinny- 
ris (Sun-bird). 

Meliphagida. 

Myzomela. 

Glyciphila. 

Meliphaga. 

Prosthemadera. 

Tropidorhynchus. 

Zosterops. 

Dendroco laptida. 

Anabates. 
Oxyrhynchus. 
Synallaxis. 
SittasomuB. 
Dendrocolaptes. 
Furnarius = Opetio- 
rhynchus. 

CerthiidcB. 

Tichodroma. 
Climacteris. 
Certhia (Creeper). 

Sittida. 

Sitta (Nuthatch). 
Orthonyx. 



Ccerebida. 

Diglossa. 

Dacnis. 

Ccereba. 

Pteroptochida. 

Rhinocrypta. 
Hylactes. 
Scytalopus. 
Pteroptochus. 

Formicariidce (Ant- 
birds). 

Thamnophilus. 
Formicarius. 
Pithys. 
Grallaria. 

Pittida. 
Pitta. 

Timaliida. 

Oissa = Kitta. 
Cinclosoma. 
Timalia. 
Paradoxornis. 

Oriolida. 

Chlamydodera. 
Ptilonorhynchus. 
Oriolus (Oriole). 



Tyratmidce. 

Saurophaga. 

Gubernetes. 

Tyrannus. 

Fluvicola. 

Alectrurus. 

Todus. 

Ampelidce. 

Tityra = Psaris. 

Procnias = Chasmo 
rhynchus. 

Gymnocephalus. 

Goracina. 

Calyptomena. 

Rupicola (Oock-of- 
the-rock). 

Pipra (Manakiu). 

Oalyptura. 

Pardalotus. 

Bombycilla (Wax- 
wing). 

Ampelis = Cotinga. 

Dicrurida. 
Irena. 
Artamus. 
Dicrurus = Edolius. 

Laniida. 
Falcunculus. 

P 
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Pachycephala. 

Rectes. 

Eopsaltria. 

Myiolestes. 

Malaconotus. 

Lanius (Shrike). 

Vireo. 

Campepkagida. 

Pericrocotus. 
Campephaga = 
Ceblepyris. 

Muscicapida. 

Monarcha. 
Myiagra. 
Petroeca. 
Rhipidura. 
Muscicapa (Fly- 
catcher). 

Mniotiltida. 

Mniotilta. 

Icteria. 

Seiurus. 

Dendroeca. 

Setophaga. 

Sylviidce. 

Accentor (Hedge- 
Sparrow). 

Acanthiza. 

Regulus (Gold-crest). 

Ourruca (White- 
throat). 

Luscinia (Night- 
ingale). 

Sylvia. 

Saxicola (Stonechat, 
&c). 

Sialis. 

Oopsychus. 

Dasyornis. 

Drymceca. 



Oisticola. 
Malurus. 

Turdidte. 

Ixos. 

Andropadus. 

Pycnonotus. 

Mimus. 

Turdus(Thrush,&c). 

Cinclus (Dipper). 

Grallina. 

Henicurus. 

Motacillida. 

Budytes. 

Motacilla (Wagtail). 

Anthus (Tit-lark). 

Troglodytidce. 

Troglodytes (Wren). 
Thryothorus. 

Parida. 

Panurus = Calaino- 

philus. 
Acredula «= Mecis- 

tura. 
Parus (Tit). 

Tanagrida. 

Euphonia. 

Calliste. 

Pyranga. 

Tanagra. 

Nemosia. 

Saltator. 

Pitylus. 

Bethylus. 

FringiHidce. 

Symplectes (Weaver- 
bird). 
Ploceus. 
Amadina. 



Estrelda. 

Pyrenestes. 

Oryzornis (Paddy- 
bird). 

Vidua. 

Oardinalis. 

Pyrrhula (Bullfinch). 

Loxia (Crossbill). 

Co ry thue(Hawfinch). 

Coccothraustes 
(Greenfinch). 

Passer (Sparrow). 

Fringilla (Finch). 

Carduelis (Gold- 
finch). 

Linota (Linnet). 

Zonotrichia. 

Emberiza (Bunting). 

Phytotoma. 

AlaudidcB (Larks). 

Alauda. 
Otocorys. 

Sturnida. 

Dolichonyx. 

Icterus. 

Cassicus. 

Quiscalus 

Gracula. 

Gymnops. 

Acridotheres. 

Buphaga. 

Pastor. 

Lamprotornis. 

Sturnus (Starling). 

CorvidtB. 

Struthidea. 
Glaucopis. 
Cracticus = Barita. 
Garrulus (Jay). 
Lophocitta. 
Gymnorhina. 
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Podoces. 
Pyrrhocorax. 
Fregilua (Chough). 
Nucifraga (Nut- 
cracker). 
Corvus (Crow, &c). 
Pica (Magpie). 



ParadiseidcB (Birds 
of Paradise). 

Epimachus. 

Chlamydodera. 

Ptilorhis. 

Seleucides. 

Paradisaea. 



Cincinnurus. 

Astrapia. 

Lophorina. 

Semioptera. 

Parotia. 

Diphyllodes. 



Menura. 



Order V. COLVMBM. 

GeMITORES. GyRANTES. BlPOSITORES. PERISTEROMORPH-ffl. 

Bill various ; nostrils pierced in a membrane. Kind toe placed 
on a level with the other toes ; claws short, only slightly curved. 
Wings strong. 

The bill is " swollen at the tip, and provided at the base with a 
tumid membranous space, in which the nostrils open ; " this part 
often assumes a warty appearance. The feet are as much fitted 
for walking as perching ; but the tarsus is short and stout, scutel- 
late in front, and sometimes feathered. 

Pigeons, the best known family of this order, are monogamous, 
and pair for life. They are without a gall-bladder, and hence 
their placid disposition. Their nests are very simple, a few sticks, 
or merely a hollow amongst herbage. The males and females sit 
by turns on the eggs. The two dodos, Didus ineptus and Didus 
solitarius, are now extinct. They were very heavy birds, incapable 
of night, and in other respects very unlike pigeons. THduncuht* 
is an intermediate form. 

Among the members of this order are the common pigeon, 
supposed to be descended from the rock-dove (Columba livia), 
wood-pigeon (Columba palilmbus), turtle-dove (Turtur auritus), 
passenger-pigeon (Ectopistes migratorius), and the bronze-wing 
(Phaps chalcoptera). 

Columbida (Pigeons). Geopelia. Didunculidce. 

Calcenas. Turtur (Turtle-dove). Di dunculus. 

0^^^ ^pistes J*** 

Columba P^ T * Didus ( Dodo >- 

" ' Treron = Vinago. 
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Order VI. GALLING. 
Rasores. Clamatores. Alectobomorpha. 

Bill rather short vaulted, edges of the upper mandible over- 
lapping. Nostrils pierced in a membranous space. Hind toe 
above the level of the others ; claws thick, obtuse. 

The legs are very stout, feathered to the knees and often beyond 
them, the tarso-metatarsus at its back part is often armed with 
a spur, rarely with two. The head is small, the body bulky, the 
wings only adapted for short flight, which is accompanied by a 
whirring sound. 

The Gallinse are mostly polygamous, the females make very 
slight nests on the ground ; the young feed themselves. Mega- 
pod id ae raise huge mounds in which they place their eggs, 
leaving them to be hatched by the heat of the sun. 

Tinamus represents the Dromaeognathous suborder, which 
Huxley considers to be nearly allied to the Struthiones. Chionis 
has been placed with the pigeons ; some consider it to be allied 
to the rails, and others to the grouse. 

This order contains the quail {Coturuix dactylisonans), part- 
ridge (Perdix cinerea), ptarmigan (Lagopus vulgaris), red grouse 
(Lagopus scoticus), black grouse (Tetrao tetrix\ guinea-fowl 
(Numida meleagris), peacock (Paw cristatus), and turkey (Me- 
leagris gallo-pavo). The domestic fowl is supposed to be 
descended from the jungle-cock (G alius bankiva). 



Pteroclidce, 
Syrrhaptes. 
Pterocles. 

Tetraonidce. 

Oryptonyx. 
Tetraogallus. 
Ortyx. 

Odontophorus. 
Coturnix (Quail). 
Perdix (Partridge). 
Lagopus. 
Tetrao (Grouse). 

Hemipodius. 



Phasianida. 

Lophophorus. 
Gallus (Fowl). 
Tragopan. 
Numida (Guinea- 
fowl). 
Meleagris (Turkey). 
Pavo (Peacock). 
Polyplectron. 
Argus. 

Megapodida. 

Leipoa. 

Talegalla. 

Megapodius. 

Chionidce. 
Chionis. 



Gravida. 

Urax. 

Orax (Ourassow). 

Ortalida. 

Penelope (Guan). 

Oreophasis. 

OpisthoconiicUg. 
Opisthocomus. 

TinamicUe. 
Nothura. 
Tinamus (Tinna- 
mou). 
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Order VII. STRUTHIONES. 

"RXTTTM. BREVIPENNES. PLATTSTERNiE. PrOCKRI. 

Bill various. Breast-bone without the mesial crest. Wings 
rudimentary. Barbs of the feathers not connected to one another. 

All other birds have a crested breast-bone ; and in no others 
are the feathers so hair-like. Few air-cells are found in the 
bones. There is no lower larynx. The feet are large, the toes 
are two or three, there being no back toe, except a rudimentary 
one in Apteryx. In the ostrich alone are the two pubic bones 
united. In the emu, in both sexes, there is a large membranous 
sac opening into the trachea ; its use is unknown. Apteryx has its 
nostrils placed at the tip of the bill. 

Ostriches are polygamous ; both parents attend to their eggs, 
which are laid in holes in the sand. The nandou (Rhea ameri- 
cana) is also polygamous, takes the water readily, and is a good 
swimmer. Emus and cassowaries are monogamous. Apteryx 
is nocturnal. Dinomis and JF/pyornis, both extinct, are amongst 
the largest of known birds. The egg of Mpyomis maximus was 
equal to above 148 hen's eggs. 

The following short list includes all the living forms of what 
probably has been a very extensive group : — The ostrich (Struthio 
camelus), two nandous (Rhea americana and R. darwinii), two 
emus {ihoraoBUs nova-hollandiue and D. irroratus), five casso- 
waries ( Casuarius yaleatvs, C. australis, C. bennettii, C. uniapper*- 
diculatus, and C. carunculatus), and three kiwis (Apteryx aus- 
tralis, A. owenii, and A. mantellii). 

Struthiones have been combined with bustards, and even with 
the dodo, to form the order Cursores of the older authors. They 
form, according to Huxley, one of the two orders of living birds. 

Struthionidce. Casuariida. Mpyornithidce. 

Struthio (Ostrich). Dromaeus (Emu). *JEpyornis. 

Casuarius (Casso- 
Rheida. wary). Apterygidce, 

Rhea (Nandou). ^ . . , . , Apteryx (Kiwi). 

Dtnornithida. 

*Dinornis (Moa). 
Order VIII. GRALL.E. 

G-RALLATORES. LlTTORES. 

Bill various, generally longer than the head. Legs long, 
naked above the knee ; toes not webbed. 

p3 
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The tibia and tarso-metatarsal bone are generally long, and tnd 
former more or less naked. The neck and bill are also long ; the 
latter may be weak or porous, as in the snipes, or strong, with a 
cutting-edge, as in the herons. The body is mostly thin and 
compressed, with wings of great power, although the flight is 
often slow, and near the carpal joint they are sometimes armed 
with a spur or spine. Many can swim with ease ; but the greater 
part are waders, living on fish, worms, &c; a few feed on grain, 
insects, &c, never going near the water. 

These birds construct very simple nests, some indeed, as the 
bustards, lay their eggs on the bare ground. The young in some 
cases feed themselves, especially when the parents are polygamous. 
In many species there is a considerable difference between summer 
and winter plumage. 

In this order we find the crane ( Grus cinerea), coot (Fulica 
atra), corn-crake (Crex pratensis), lapwing (Vanellus cristatus), 
dotterel ( Gharadrius morinellus), golden plover ( Charadrius plw 
vialis), curlew (Numenius arquatus), snipe (Scolopax gaUinago), 
jack-snipe (Scoiopax gallinula), woodcock (Scoiopax rusticola), 
sacred ibis (Ibis religiosa), red ibis ( Tantalus ruber), jabiru (Myc- 
teria americana), adjutant (Mycteriaargala), stork (Ciconia alba), 
bittern (Botaurus stellaris), and heron (Ardea cinerea). Sand- 
pipers are various species of Totanus and Tringa. 

The last four families in the following list are sometimes sepa- 
rated as a distinct order [Ciconiae=Pelargomorphae]. Pala- 
rnedea, " a lacertine goose," according to Parker, has been placed 
among the Natatores. 

Otididce (Bustards). Notornis. 



Otis. 

Eupodotis. 

Psophiida. 
Psophia. 

Gruida (Cranes). 

Anthropoides. 

Balearica. 

Q-rus. 

Parrida. 
Parra (Jacana). 

Rattida*. 
Ocydromus. 



Porphyrio. 
Fulica (Coot). 
Gallinula (Water- 
hen). 
Crex (Corn-crake). 
Rallus (Rail). 
Porzana. 

Rhinochetida. 

Eurypyga. 
Rhinochetus. 

Charadriida. 

Strepsilas (Turn- 
stone). 



JEgialites. 

Charadrius (Plover). 
Cursorius. 
Glareola. 
CEdicnemus. 
Esacus. 

Haematopus (Oyster- 
catcher). 

Scolopacida. 

Calidris (Sander. 

ling). 
Tringa (Sandpiper). 
Totanus (Redshank, 

&c). 
Machetes {Ruff c£» 



Vanellus (Lapwing). Reeve $ ). 
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Phalaropus. Tantaiida, Scopida. 

Limosa (Godwit). Tantalus. Scopus. 

Himantopus. Falcinellus. 

Numenius (Curlew, ibis. Ardeidce. 

i> &C '^. . /a Platalea (Spoonbill). Cancroma (Boatbill). 

Recurvirostra (Avo- Baheniceps. 

cet). Ciconiida. Nycticorax 

Scolopax (Snipe,&c). Mycteria. Botaurus (Bittern). 

Rhynchaea. Anastomus. Ardea (Heron, 

Dromas. Ciconia (Stork). Egret). 

'PalamedeidcB, 

Opistholophus = 

Cbauna. 
Palamedea. 

Order IX. ANSERES. 

Natatores. 

Legs short, placed behind ; toes webbed. 

The legs are placed behind the centre of gravity, so that many 
can only walk in an erect position. The anterior toes only are 
webbed, except in the Steganopoda, which has the hind toe also 
united to the others ; in Podiceps the web is confined to the sides 
of the toes. The bill is variously formed, flat, and furnished with 
lamellae in the geese, compressed in the gulls, and provided with 
a gular pouch in the pelicans. The body is heavy, and covered 
with a tnickish coating of down beneath the feathers. 

The Anseres are almost invariably water-birds ; they are'mostly 
polygamous ; the young are often capable of feeding themselves. 
The nest, if any, is always of the rudest kind, and they lay few 
eggs. The penguins are incapable of flight, but, aided by their 
fin-like wings, they are the best divers and swimmers ; on the 
other hand the albatross seems to pass its whole life in the air. 
Besides fish, many feed on sea-weed, grass, &c. 

This order contains the wild swan or hooper (Cygnus ferus), 
the tame swan (Cygnus olor), wild goose (Anser ferus), wild duck 
(Anas bosckas), wigeon (Anas penelope), teal (Querquedula crecca), 
eider (Somaferia mollissima), gannet (Sula bassana), shag (Carbo 
graculus), cormorant (Carbo eormoranus), pelican (Pelecanus ono- 
crotalus), frigate-bird ( Tachypetes aquifa), tropic bird (Pha'ethon 
pkoenicitrus), stormy petrel (Thalassidroma pelagica), shearwater 
(Puffinus cinereus), fulmar (Procellaria glacialis), albatross (Dio- 
tnedea exulans), grey gull (Larus canus), noddy (Anous stolidtts), 
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jftfNf ;JMiotp*i*rutaAu), puffin (Mormon fratercula), king-pen- 
^iirjt v .u^^^ p&tagonica), and jackass-penguin {Eudyptea 
4jl^» ■•*ft<I\ The great auk (Alca impennis) is extinct. 

t: w wual to divide the Ansercs into four groups, which some 
atttN.»*i;i« rank as orders ; these are : — Lamellirostres: edges of the 
bt't &rtu*hed with thin plates or lamellae. Steganopoda (=Toti- 
»*Uitr*{* k l>r»poromorpha?) : all the toes united by a membrane. 
lo*£tu*niM«: hind toe free; wings long. Pygopoda (=Brevi- 
jVftwA. hind toe sometimes absent ; wings very short. Phceni- 
fVtfrtmft* i* placed by Huxley between the anserine birds and the 
♦Sorl* andnerons, under the name of Amphimorphae. Garrod 
matt* it a subfamily of bustards. 



LlJUELLIROSTRES. 

rk*n kopterida. 

liwrnioopterus (Fla- 
mingo). 

Anatida. 

Qrgnus (Swan). 

Anaer (Goose). 

Beruicla. 

Cereopsis. 

Plectropterus. 

Tidorna. 

Oairina. 

Rhynchaspis (Shel- 
drake). 

Anas (Duck). 

Querquedula (Teal, 
&c.). 

Aix. 

Harelda. 

Fuligula (Pochard). 

Clangula. 

Somateria (Eider). 

G£demia (Scoter). 

Erismatura. 

Mcrgida. 

Mergus (Goosander, 
Smew, &c.). 



Steganopoda. 
Pelccanida. 

Sula=Dysporus 

(Gannet). 
Carbo = Phalacroco- 

rax (Shag, &c). 
Plotus (Darter). 
Pelecanus (Pelican). 

Tachypetidce. 

Tachypetes (Frigate- 
bird). 

Phaethontida. 

Phaethon (Tropic- 
bird). 

LONGIPENNES. 

ProceUariidce. 

Thalassidroma 
(Petrel). 

JEstrelata. 

Prion. 

Procellaria (Fulmar). 

PufHnus (Shear- 
water). 

Halodroma. 



Larida. 

Lestris (Skua). 
Larus (Gull). 

Sternida. 

Sterna (Tern). 
Anous (Noddy). 
Rbynchops. 

Pygopoda. 

Colymbida. 

Colymbus ( Direr). 
Podiceps (Grebe). 

AlcidcB. 

Alca (Razor-bill). 

Uria (Guillemot). 

Grylle. 

Mergulus. 

Mormon (Puffin). 

Phaleris. 

Chimerina. 

AptenodyticUB 
(Penguins). 
Spheniscus. 
Eudyptea =*Catar- 

rhactes. 
Aptenodytes. 
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Order X. ACCIPITRES. 

RaPTORES. RAPTATORES. -3ST0M0RPIt;E. 

Bill arched, strongly hooked at the tip ; a cere at the base in 
which the nostrils are placed. Legs stout, the inner toe only 
turned backwards ; claws hooked, sharp, and partly retractile. 

The strongly hooked bill is armed with a lateral tooth in the 
carnivorous species, but in the carrion-feeders it is obsolete or 
wanting. The outer or fourth toe in the owls is reversible ; in 
the Cathartidae only are the claws blunt and comparatively 
straight. There are two carotids. The lower larynx, worked 
by only one pair of intrinsic muscles, is present in all except the 
Cathartidae. Gypogeranus is remarkable for the length of the 
tarso-metatarsus. 

It is only among the vultures that social species are found. 
Hawks and owls are solitary birds, building rude nests in almost 
inaccessible situations, and laying few eggs. 

In this order we have the condor (Sarcoramphus gryphus), 
king-vulture (Sarcoramphus papa), turkey-buzzard (Cathartes 
aura), lammergeyer (Gypa'etos barbatus), kite (Milvus regalis), 
osprey (Pandion haliaetus), eagle (Aquila chrysa'etos), falcon (Falco 
peregrinus), kestrel (Cerchneis tinnuncvlus), barn-owl (Strix flam- 
mea), screech-owl (Syrnium aluco), snowy owl (Nyctea nivea), 
and burrowing-owl (Athene cunicularia). 

The Accipitres are sometimes divided into diurnal and noctur- 
nal. Huxley's Gypaetidse comprise Vulturidaeand Falconidse. ZH'- 
cholophus is a very aberrant form, frequently classed with the Grallas. 

Cathartida (Vultures Accipiter=Nisus Strigida (Owls.) 

of the New World). (Sparrowhawk). Athene. 

Sarcoramphus. Nauclerus. 

Cathartes. .Elanus. 

Milvus (Kite). 

Vulturida (Vultures Pernis (Honey-buz- 
of the Old World). zard). 



Gypaetos. 
Neophron. 
Gyps. 
Vultur. 

Falconida. 

Polyborus. 
Ibycter. 
Gymnogenys. 
Astur (Goshawk). 



Buteo (Buzzard). 
Circus (Hen-har- 
rier). 
Pandion (Osprey). 
Oircaetu8. 
Harpyia. 
Aquila (Eagle). 
Haliaetus. 
Falco (Falcon). 
Cerchneis (Kestrel). 



Surnia. 

Nyctea. 

Otus. 

Scops. 

Bubo. 

Nyctale. 

Syrnium. 

Strix. 

Gypogeranida. 

Gypogeran us = Ser- 
pentarius. 

Dicholophus= 
Cariama. 



166 



YEBTEBRATA. 



Order XI. PSITTACI. 
Prehensores. Psittacomorphjs. 

Bill short, stout, arched, hooked at the tip ; a cere at the base. 
Tongue fleshy. Tarsi reticulate. Outer and inner toes turned 
backwards. 

The upper mandible is articulated with the frontal bones bj a 
complete hinge-joint ; the nostrils are pierced in the cere. The 
tongue is unusually soft and fleshy, and has a brush at the end in 
Trichoglossidae. The inferior larynx has three pairs of muscles. 
The clavicles are comparatively weak, and are sometimes absent. 
There are two carotids. 

The bill assists in climbing, and the feet are used as hands, a 
peculiarity possessed only by these birds and the goatsuckers. 

These birds are monogamous, living in society, and forming 
their nests in holes of trees. They feed mostly on seeds and 
fruits, and scream horribly. The grey parrot (Psittacus ertthacus), 
the love-bird (Agapornis Swmderiana), white cockatoo (Ptyctofo- 
phus suljphureua), and the macaws (Macrocercus, sps.), belong to 
this order. Strigops is an owl-like, nocturnal bird of New Zealand, 
feeding on roots, &c. 



Strigopidce. 
Strigops. 

Trichoglossida. 

Nestor. 

Eos. 

Lorius= Domicellus 

(Lory). 
Ooriphilus. 
Trichoglossus (Par- 

rakeet). 

Macrocercida. 
Melopsittacu8. 



Pezoporus. 
Platycercus. 
Paheornis. 
Conurus. 
Henicognathus. 
Macrocercus = Ara «= 
Sittace (Macaw). 

Plyctolophida. 

Nasiterna. 
Nymphicus=Calop- 

sitta. 
Lieraetis. 
Calj-ptorhynchus. 



Microglossia. 
Plyctolophus = Ca- 
catua (Cockatoo). 

Psittacida (Parrots). 
Coryllis. 
Agapornis = Psitta- 

cula. 
Brotogerys. 
Chrysotis. 

Pionus = Deroptyus. 
Eclectus. 
Dasyptilus. 
Psittacus. 



Order XII. SATTKUILE. 
Uroioni. 

Tail composed of numerous free vertebrae, each carrying a single 
pair of feathers. Metacarpal bones not ancbylosed. 
The only specimen known of the remarkable form which alone 
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constitutes this order was found in 1861, in the lithographic 
limestone of Solenhofen, near Munich. It had no head, but is; 
supposed to hare been web-footed and a fish-eater. It is now in 
the British Museum. The genus has been named 

Archaeopteryx. 

A subclass " Odontornithes," and an order " Ichthyornithes," 
has been recently proposed by Marsh for two genera of extinct 
birds having regularly developed teeth in both jaws. 



Class Y. MAMMALIA. 

Vertebrate, warm-blooded, viviparous animals* more or less 
covered with hair, breathing by lungs, the females having mam- 
mary glands. A corpus callosum. 

Mammals are the only animals that suckle their young, and 
which, before birth, are nourished by a placenta. There are two 
types of placentas : in the one the uterus produces a " decidua," 
a modification of its mucous membrane, between which and the 
chorion a placenta is gradually formed ; in the other there is no 
decidua, the uterus simply becoming more vascular and forming 
a union with the chorion, which is dissolved at parturition. 

It is only in the brain of mammals that we find a greater, or 
anterior commissure [corpus callosum] uniting the two hemi- 
spheres of the cerebrum, and a lesser commissure [pons Varolii] 
those of the cerebellum. But they are small or wanting in the 
Monotremata and Marsupialia. 

The skull is articulated to the atlas by double condyles, and 
the lower jaw to the temporal bone without the intermediation 
of an os quadratum, as in birds and reptiles. 

The teeth are fixed in distinct sockets, and " usually consist of 
hard unvascular dentine, defended at the crown by an investment 
of enamel, and everywhere surrounded by a coat of cement." In 
some mammals the teeth are permanent [monophyodont], in 
others the first-developed teeth are succeeded by another set 
[diphyodont]. 

The heart has two auricles and two ventricles. The abdominal 
are separated from the thoracic viscera by the midrib, or dia- 
phraghm. There are two ovaries, but in the Monotremata the 
right one is rudimentary. A membrana nictitans is present in 
nearly all mammals except man and monkeys. In the mole and 
Spalax typMus the eyes are obsolete, but in the former they are 
well developed in the embryo. 
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Among the many systems of classification of the Mammalia, 
the most remarkable is that which Professor Owen laid before 
the Linnean Society in 1857, based on four leading modifications 
of the brain. In the " first and lowest primary group or sub- 
class M — Lyencephala — the cerebral hemispheres are smooth and 
without folds, leaving the olfactory ganglions, cerebellum, and 
optic lobes more or less exposed [Monotremata, Marsupialia]. 
(2) Lissencephala : cerebral hemispheres with few folds ; olfactory 
lobes and cerebellum exposed, but a corpus callosum present 
[Rodentia, Ohiroptera, Insectivora, Bruta]. (3) Gyrencephala : 
hemispheres folded into more or less numerous "gyri," and ex- 
tending more or less over the cerebellum and olfactory lobes 
[Cetacea, Ungulata, Quadrumana]. (4) Archencephala : hemi- 
spheres more folded, overlappingjthe olfactory lobes and cere- 
bellum [Man only]. The last character was said to be peculiar to 
the genus Homo, and also " equally peculiar " was the * posterior 
horn of the lateral ventricle,' and the 'hippocampus minor/ 
" which characterize the hind lobe of each hemisphere.' But 
these characters are now known to exist in the purang-outang and 
all the higher Quadrumana. 

The classification adopted here is substantially the one now in 
use, only that the Pinnipedia are sometimes combined with the 
Carnivora, and the Hyracoidea are not always disunited from the 
Proboscidea. Recently the lemurs, under the name of " Prosimii," 
have been separated from the Quadrumana by Carus, and placed 
between the Rodentia and the Carnivora. 

"Without a placenta [Implacentalia]. 

No abdominal pouch Monotremata. 

An abdominal pouch in the female Marsupialia. 

With a placenta [Placentalia], 
With hind legs. 
Hind legs free. 

No thumb opposable to the fingers. 

Unguiculate [claws on the upper part of 
the toes only]. 
Claws small or moderate. 

No canines Rodentia. 

With canines. 

Fore limbs formed for flight ... Chiroptera. 
Fore limbs normal. 

Canines small Insectivora. 

Canines large Carnivora. 

Claws very large Bruta. 
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Ungulate [claws enclosing the toes, t. e. 
hoofs]. 
Placenta deciduate. 

Incisors tusk-formed Proboscidea. 

Incisors normal Hyracoidea. 

Placenta non-decidu ate Ungulata. 

A thumb opposable to the fingers. 

Teeth uneven, interrupted Quadrumana. 

Teeth even, uninterrupted Bin an a. 

Hind legs fin-like Pinnipedia. 

No hind legs, a horizontal tail-fin Cetacea. 

Order I. MONOTREMATA. 
Ornithodelphia. 

A common cloaca. Jaws without true teeth. No marsupial 
pouch. Mammary gland with a nipple. No corpus callosum. 

Another bird-like character, like the common cloaca, is that 
the coracoid bone extends from the scapula to the sternum ; they 
have also an epicoracoid or interclavicle, and an episternum, as 
in the lizards. Marsupial bones [wrongly so called, Huxley] 
are present, but there is no marsupial pouch. There are no ex- 
ternal ears. The male has a perforated spur. The corpus cal- 
losum is wanting, and the optic lobes are simple or undivided. 

Of the two genera Echidna is terrestrial, with beak-like jaws, 
and a small mouth at the end, a long slender tongue, and a body 
covered with spines ; there are two Australian species, and one 
from New Guinea. It is doubtful if the species are oviparous or 
ovo viviparous. Ornithorhynchus is aquatic, with a flat duck-like 
beak, short tongue, and mole-like fur. A single Australian 
species is known — the duck-mole, or water-mole ( Ornithorhynchus 
paradoxus). 

Echidnidce. Ornithorhynchida. 

Echidna = Tachyglossus. Ornithorhynchus. 

Order II. MARSUPIALIA. 

DlDELPHIA. 

An abdominal pouch in the female. True teeth of two or three 
kinds. No common cloaca. No placenta. 

The abdominal pouch [marsupium] is supported by the mar- 
supial bones, which are ossifications of the inner tendon of the 
external oblique muscle. It is into this pouch that the prema- 
turely born offspring is transferred, the young animal remaining 

Q 
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suspended from the nipple, and so helpless as to be unequal to the 
muscular effort of sucking. The mother, however, lias the mam- 
mary gland provided with a cremaster muscle, by which she is 
able to force her milk into the mouth of her pendent young. 
The marsupial bones occur also in the males, but without the 
pouch. The coracoid, as in the higher Mammalia, forms part of 
the scapula, and is not attached to the sternum. The corpus 
callosum is very small or wanting. 

The fore and hind limbs are sometimes connected by an extension 
of the integument from the side, as in Petaurus and Acrobata. In 
Chironectes, the only aquatic form, the feet are webbed. The 
opossums have on their hind feet a thumb opposable to the digits, 
as in the Quadrumana. 

The species are mostly Australian, but they were once common 
in Europe. Didelphidae are American. Owen has divided them 
into five " tribes," all of which are represented among the mono- 
delphous Mammalia. Reversing the descending order, these 
tribes are : — 

Bhizophaga. — Two scalpriform incisors in both jaws; no 

canines ; short caecum. 
Poephaga. — Anterior incisors large and long in both jaws ; 

canines in the upper jaw only, or wanting ; a long caecum. 
Carpophaga. — Anterior incisors large and long in both jaws ; 

canines inconstant ; a long caecum. 
Entomophaga. — Three kinds of teeth in both jaws ; a caecum. 
Saecophaga. — Three kinds of teeth in both jaws ; no caecum. 



Bhizophaga. 

Phascolomi/idce. 

Phascolomys 
(Wombat). 
*Diprotodon. 

Poephaga. 
Macropodida, 

Dendrolagus. 
Hypsiprymnus 

(Kangaroo-rat). 
Macropus = Halma- 

turus (Kangaroo). 



CARPOPnAGA. 

Phascolarctida. 

Phascolarctos 
(Koala) . 

PhalangistidcB. 

Cuscus. 
Phalangista. 
Acrobata. 
Petaurus. 

Entomophaga. 
Peramelidce. 
Choeropus. 



Perameles (Bandi- 
coot). 
Tarsipes. 

Didelpkida. 

Didelphys (Opos- 
sum). 
Chironectes. 

Saecophaga. 

Dasyurida. 
Thylacinus. 
Dasyurus. 
Myrmecobius. 
Phascogale. 



*Thjlacotherium. 
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Order III. RODENTIA. 
Glires. Rosores. 

Two long, incurved incisors in each jaw, remote from the 
molars; no canines. Hallux not opposable to the digits. 
Clavicles generally present. 

The incisors are bevelled off on the inner surface from attri- 
tion ; but they continue to grow from the base through life, and 
thus they preserve a uniform length. In early life in hares and 
rabbits there are six upper incisors, but four of them are de- 
ciduous. There are, however, in the adult two supplementary 
teeth behind the upper ones. The upper lip is sometimes divided. 
The fore feet are frequently used as hands ; the hind feet in a few 
species, like the jerboa, are of great length, chiefly owing to the 
extreme development of the metatarsal bone. The mammae vary 
from two to ten, and are pectoro-abdominal or entirely abdominal. 
The stomach is simple ; the caecum is of large size, but is absent 
in the dormice, and the intestines are very long. 

Some of the Rodentia build nests ; they are very prolific ; 
many, especially in northern climates, hibernate. In a few of 
those that lead a subterranean life the eyes are reduced to a small 
bulb. The brain is smooth and without convolutions. The orbits 
are incomplete, not being separated from the temporal fossae. 

The greater part of the Rodentia feed on vegetable matter of 
one kind or another, but some are omnivorous. About 100 species 
are found, in Europe. [ Gervais], 

Among the members of this order are, the hare {Lepus timidics), 
rabbit (Lepus cuniculus), chinchilla ( Chinchilla lanigera), guinea 
pig (Cavia aperea), porcupine {Hystrix cristata), lemming (Elyodes 
lemmus), rat {Mus rattus), mouse {Mus musculus), hamster 
{Cricetus frumentarius). jerboa {Bipus sagitta), beaver {Castor 
fiber), prairie dog {Cynomys ludovicianus), marmot {Arctomys 
marmota), and squirrel {Sciurus vulgaris). 

MesotheriidcB. Lagotis=La- Habrocoma. 

*Mesotherium. gidium. Octodon. 

Chinchilla = Ctenomys. 

Leporida. Eriomys. Petromys. 

Laeomys. Pectinator. 

Lepus (Hare, Rab- Ootodontida, Ctenodactylus. 

bit). Capromys. 

' Echimys. Cavttd*. 

Chinchillida. Loncheres. Dasyprocta (Agouti) 

Lagostomus. Myopotamus. Coelogenys. 
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Dolichotis. 
Cavia (Oavy). 
Hydrochcerus. 



Dinomys. 

Hystricidts. 

Synetheres = Ger- 
colabes. 

Erethizon. 

Atherura. 

Hystrix (Porcu- 
pine). 

Spalacida. 

Myospalax. 
Bathyergus. 
Georhychus. 
Spalax. 

Dipodidee. 

Pedetes. 

Scirtetes = Alactaga. 

Jaculus. 

Dipus (Jerboa). 



Murida. 

Siphneus. 

M j r odes = Lemmu s 

(Lemming). 
Arvicola (Vole). 
Fiber. 
Hypudffius. 
Hydromys. 
Psammomys. 
Gerbillus. 
Meriones. 
Hesperomys. 
Hapalotis. 
Dendromys. 
Mus (Mouse, Bat). 
Sminthus. 

Cricetidue. 

Saccostomus. 
Cricetus (Hamster). 

Saccomyida. 
Geomys. 
Saccomys. 



My oxidm. 

Myoxus (Dor- 
mouse). 

Anomaluridm. 
Anomalurus. 

CastoricUe. 
Castor (Beaver). 

Sciurida. 

Arctomys (Mar- 
mot). 

Oynomys. 

Spermophilus. 

Tamias. 

Pteromys (Flying- 
squirrel). 

Xeros. 

Sciurus (Squirrel). 



Haplodontia. 



*Ischyromys. 



Order IV. CHIROPTERA. (Bats.) 

VOLITANTIA. 

Fore limbs with four prolonged ulnar digits, united by an 
extension of the integument. Three kinds of teeth, One or two 
pairs of pectoral mammae. 

The pollex (or thumb) is free, and not prolonged as are the 
digits, and is alone furnished with a claw or nail. A membranous 
skin extending from the lower part of the neck to the extremities 
of the digits, and usually continued to the tail, forms a powerful 
organ of flight [patagium]. The bones contain no air-cells as in 
birds, nor is there any mesial crest to the sternum. The eyes are 
small ; but the ears are often very large and, as well as the mem- 
brane of the wings, are probably subservient to the sense of touch. 
The nose, also, is sometimes furnished with peculiar membranous 
expansions. In the tongue of the Phyllostomata there is a pecu- 
liar disposition of the terminal papillae, enabling it to act as an 
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organ of suction. These bats, it is well known, suck the blood of 
other animals, man included. The vampyre ( Vampyrus spectrum) 
is one of the worst. 

Bats are nocturnal and hibernate in cold climates. Except 
Pteropodidse, which are exclusively frugivorous, they are nearly 
all insect-feeders. When at rest, they suspend themselves by 
one of their thumbs. 

Six families are recognized ; but the number of genera and 
11 subgenera " proposed are too numerous to admit of limitation. 



Phyllostomida. 

Mormops. 

Glossophaga. 

An ura. 

Vampyrus. 

Phyllostoma. 

Stenoderma. 



Desmodus. 

Noctilionida. 
Emballonura. 



Taphozous. 

Rhinopoma. 

Noctilio. 

Dysopes = Molossus. 

Mystacina. 

VespertilionidiB. 

Atalapha. 
Plecotus. 
Synotus. 
Vesperugo = Scoto- 

philus. 
Vespertilio. 



Megadermatida. 
Nycteris. 
Megaderma. 

Bhinolophida. 
Bhinolophus. 

Pteropodida. 

Harpyia. 
Macroglossus. 
Cynopterus. 
Pteropus* 



Order V. INSEOTIVORA. 

Plantigrade. Three kinds of teeth; incisors short, simple. 
Five toes, furnished with claws. Clavicles present. 

The canine teeth are small and the molars are studded with 
small tubercles, fitting them more for grinding than for tearing 
their food. The limbs are short and feeble, except in the Macro- 
scelida? &c. The mammee are abdominal. The brain is without 
convolutions. 

In the mole the eye is very small and nearly covered by the 
skin ; but in the embryo it is as well developed as usual. In the 
hedgehog there is a powerful cutaneous muscle attached to the 
integument, by whioh it is enabled to roll itself into a ball or to 
erect its spines. 

The Insectivora are mostly nocturnal and subterranean, and 
many hibernate. The Tupaid® are arboreal, and live on fruit 
as well as on insects. 

In this order we have the hedgehog (Erinaceus europaus), two 
pecies of shrews generally confounded together, both common 

QS 
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(Sorex tetragonuru8 and Sorex rusticus), [Crocidura aranea has 
not been found in England], water-shrew ( Crossopus fodiens), and 
mole (Talpa europcea). Galeopithecus is also placed here by 
Huxley. 



Talpida. 

Urotrichus. 
Scalops. 
Condylura. 
Chrysochloris. 
Talpa (Mole). 

Soricida. 

Myeale (Desman). 
Pacnyura. 



Crocidura. 
Crossopus. ' 
Sorex (Shrew). 

Macroscelidida. 

Rhynchocyon. 
Macroscelides. 

TupaidcB. 

Tupaia = Cladobates. 
Hylomys. 



Erinaceida. 
Centetes. 
Echinogale. 
Erinaceus (Hedge- 
hog). 
Gymnura. 

Solenodon. 

Potomogalida. 
Potomogale. 



Order VI. BRUTA. 
Edentata. 

Teeth small, or sometimes wanting ; no median incisors ; no 
canines. Feet with long and strong claws. 

There are no teeth in Manis and Myrmecophaga ; but in Dasy- 
pus gigas there are about 100, all molars. There is no second 
set, and they are without enamel and destitute of roots. The 
tongue in the toothless species is long and extensible. In Dasy- 
podidse the skin of the upper parts is covered with bony plates 
[scutes], in Manis with scales ; hair is also present. The stomach 
is musculo-tendinous, a set-off for the low power of mastication. 
There is no caecum in Manis, and there are two in Dasypvs. 
Cholcepiis has twenty-three pairs of ribs, the largest number 
known among Mammalia. 

The Brutae are very slow in their movements, have a very 
. feeble cry, or are mute. The sloths are arboreal : the remainder 
are mostly burrowing ; therefore they have unusually powerful 
fore limbs and stout clavicles. The extinct species were of large 
size, and appear to have been numerous ; South America then, as 
now, was the region most affected by them. 

To this order belong the great anteater (Myrmecophaga jubata), 
armadillo (Dasypus sexcinctus and D. peba), and sloth (Bradypus 
torquatus). Two species of Orycteropus are the only African 
representatives of the family ; while Manis represents it in Asia. 
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ManidcB. 
Manis (Pangolin). 



*Macrotherium. 

Orycteropodidce. 
Orycteropus 
(Ground-hog). 



Myrmecophagidce* 

Myrmecophaga 

(Anteater). 
Cyclothurus. 

Dasypodidce. 
Chlamyphorus. 
Tolypeutes. 
Dasypus( Armadillo). 
*Glyptodon. 



Megatheriida. 
*Megalonyx. 
^Megatherium. 
*Mylodon. 

Bradypodid(B($$lo\h&). 

Bradypus=Acheu . 
Choloepus. 



Order VII. PROBOSCIDEA. 

Two tusk-like incisors in the upper jaw ; no canines ; molars 
few. Nose prolonged into a proboscis. Mammae two, pectoral. 

In some of the extinct species there are incisors in the lower 
jaw. In the elephant, the only recent genus, the two large per- 
manent tusks, composed entirely of dentine, are preceded by two 
deciduous smaller ones. The structure of the molars is exceed- 
ingly complex, but there is only one molar at a time in 
each jaw. The proboscis is a long flexible organ, known as 
the trunk ; it is terminated by a thumb-like appendage, and 
encloses a double tube, between which and the integument is 
a thick layer of muscular substance. The cranial cavity is very 
small, the immense size of the head being due to the enormous 
development of the frontal sinuses. This peculiarity depends on 
the necessity of supporting the tusks, and of affording sufficient 
surface for the attachment of muscles to work the trunk. There 
are no clavicles. The stomach is simple, the intestines very long 
and voluminous, and the caecum of large size. The placenta is 
annular and deciduate. 

The elephant is herbivorous ; every thing it eats is put into its 
mouth by its proboscis. There are two species, Elepnas indicus 
and E. africanus ; a third, the mammoth (E. primigenius) is now 
extinct. Fossil species are numerous ; one of them, Dinotherium, 
has been regarded as a dugong. 



Taxodontida. 

*Nesodon. 
*Taxodon. 



Eobasileida. 
*Eobasileus. 

Dinotheriidce. 
*Dinotherium. 



Elepkantida. 
*Mastodon. 
Elephas (Elephant). 
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Order VIII. HYRACOIDEA. 
Lamnunguia. 

Two long curved incisors in the upper jaw ; no canines ; 
molars 12-14 in each jaw. Toes with flattened hoofs, the hind 
toe with a claw. Mammae four inguinal, two pectoral. 

The lower incisors are straight ; they are four in number, the 
upper are only two. There are no clavicles. The stomach is 
complex [simple, Hvxley], the caecum enormous. As in the pre- 
ceding order and in the Carnivora, there is an annular deciduate 
placenta. This is a very small group, with four or perhaps five 
species. One of them, Hyrax syriacus, is the coney of Scripture. 
It was at one time considered to be a Rodent. Most recently it 
has been combined with the elephant to form the order " Chelo- 
phora'' [y. Koch], 

Hyracida. 
Hyrax. 



Order IX. UNGULATA. 

Toes never more than four, protected by hoof-like nails, and 
incapable of grasping. No cla^ icles. Placenta non-deciduate. 

There are two sets of enamelled teeth ; canines are not often 
present ; the lower incisors are sometimes wanting, and the upper 
incisors in most of the ruminants are replaced by a callosity of 
the gum. There are generally six molars on each side of either 
jaw. In the musk-deer and pig families the canines are in the 
form of tusks. 

Many of the Ungulata are furnished with horns. These are of 
various kinds : — a solid prolongation of bone, covered by the skin 
and persistent, as in the giraffe ; a solid outgrowth of the frontal 
bones, confined (except in the reindeer) to the males, frequently 
branched and always deciduous, as in the deer family ; neither of 
these are true horns ; the latter are, indeed, more generally called 
antlers. The horns in the ox and antelope families are hollow 
and persistent, consisting of a bony core covered by a corneous 
case. These are known as the Cavicornia. The nasal horns of 
the Rhinoceroses are composed of concrete hairy fibres, closely 
compacted and fixed on a bony protuberance. 

In the ruminant families the feet are bisulcate, with two sup- 
plementary hoofs in some, placed above and at the back of trie 
foot. Camelidae (= Tylopoda, Phalangigrada) have two toes, 
callous beneath, the hoofs scarcely more than rudimentary. 
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The stomach is divided into four compartments — the two upper 
essentially dilatations of the oesophagus, the third or, rather, per- 
haps the fourth being the true stomach. In the stag family there 
is a sebaceous gland [lachrymal sinus] in front of the eye, secreting 
a disagreeable waxy substance. 

The Ungulata pretty nearly include the old orders Bell use, 
Pecora, Ruminantia, Pachydermata, and Solipeda or Solidungula. 
They are now divided into the Artiodactyla and the Perissodac- 
tyla — the former with paired, the latter with unpaired toes. 
Whatever gaps there may be at the present day, they are nearly 
all filled in by numerous extinct forms. 

The animals most important to man are included in the 
Ungulata. Among them are the camel or dromedary (Camelus 
dromedarius), the wild camel now domesticated (Camelus bactri- 
anus), alpaca (Auchenia pacos), lama (Auchenia lama), giraffe 
(Camelopardalis giraffa), stag (Cervus elaphus), wapiti (Cervus 
canadensis),Toebuck(Cervuscapreolus),Temdeer (Cervus tarandus), 
elk (Alces malchis), fallow-deer (Dama platyceros), musk-deer 
(Moschus moschiferus), saiga (Colics tataricus), gazelle (Antilope 
dorcus), water-buck (Cervicapra eUipsiprymnus), chamois (Rupi- 
capra tragus), ibex (Capra ibex), goat (Copra hircus), sheep (Ovis 
aries), wild sheep or moufflon (Ovis musimon), bighorn (Ovis 
montana), musk-ox (Ovibos moschatus), ox (Bos taurus), buffalo 
(Bos bubalis), bison or auroch (Bos bison) [the buffalo of North 
America is scarcely distinct], Cape buffalo (Bos caffer), yak (Bos 
grunniens), and zebu (Bos indicus). Among the non-ruminants 
are the hippopotamus (Hippopotamus amphibius), pig (Sus 
scrofa), wild boar (Sus aper), rhinoceros [about five species, the 
best known perhaps is Rhinoceros bicornis, but an extinct species 
(R. tichorhlnus) was once very common in England], tapir (Tapir us 
americanus), horse (Equus caballus), ass (Equus asinus), and zebra 
(Equus zebra). 

Artiodactyla. — Two or four toes. Stomach complex ; caecum 
small, wanting in Hippopotamus. 

" Non-ruminant." *Choeropotamus. " Ruminant." 

Hippopotamidce. *Anthracotherium. Camelopardalida. 

Hippopotamus. *Hyopotamus. Camelopardalis 



Suidce. 



Anoplotheriida. ^^mm. 



*Anoplotherium. 
Phacochcerus. *Dichobune. Camelidce. 

Dicotyles (Peccary). Camelus (Camel). 

Sus (Pig). Auchenia (Llama). 
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Moschida. 

Tragulus. 
Hydropotes. 
Moschus (Musk- 
deer). 

Cervid<s. 
Cervulus. 
Subulo (Brocket). 
Cervus (Stag). 
*Megaceros. 
Dama (Fallow- 
deer). 
Alces (Elk or 
Moose). 



Anttiopidue. 

Dicranoceros = An- 

tilocapra. 
Bubalis. 

Portax (Nylghau). 
Catoblepas (Gnu). 
Tragelaphus. 
Oryx = Hippo- 

tragus. 
Pamalis = Oreas. 
Oreas (Eland). 
Cephalophus. 
Cervicapra =Kobus. 
Antilope (Gazelle). 
Colus= Saiga. 



Calotragus. 
Tetracerus. 
Hemitragus = Ne- 

morhedus. 
Bupicapra. 

Ovidts. 

Oapra (Goat). 
Ovis (Sheep). 

Bovidcs. 

Ovibos (Musk-ox). 
Bos=Bubalu8 (Ox, 
&c). 



Perissodactyla. — Toes one or three, encased in hoofs, or if 
four-toed, then the toe smaller and not touching the ground. 
Stomach simple ; caecum large and sacculated. 



Bhinocerotidce. 
Bhinoceros. 
*Acerotherium. 

Tapiridce. 
Tapirus (Tapir). 



Palaotheriida. 

*Macr auch enia. 
*Lophiodon. 



*Brontotherium. 

Order X. CETACEA. 
Natantia. Mutilata. 



Equidce. 

Equus (Horse, Ass, 
&c). 
*Hipparion. 



Fish-like ; a horizontal tail-fin, not supported by bony rays. 
Fore limbs only, fin-like and without nails. No sacrum. PeHis 
rudimentary. 

There are no external ears. The body is sparsely hairy, or it 
may be without hairs in the adult. There are no clavicles, and 
sometimes there are no teeth except in the foetus. The last 
family, Manatidae [=Sirenia], differs from the others in having 
a fleshy snout and lips, two pectoral mammae, a third eyelid, and 
salivary glands. Between this family and the other Cetacea, the 
Zeuglodontidae (tertiary fossils) are intermediate. The Manatidae 
are herbivorous : one of its species, Rhytina SteUeri, is now 
extinct; other members of the group are the dugong (Halicore 
indica) and two or three species of manatee, or "sea-cow" 
(Manatus). 
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The normal Cetacea have the nostrils, or blowholes, placed on 
the top of the head ; and their two mammae are inguinal. A fev 
have a dorsal fin. To the palate are attached certain plates, 
or baleen ; as many as 302 rows on either side have been counted 
in the "right" whale [Esckricht], From these are derived the 
whalebone of commerce. Their use is to retain the small 
animals on which the creature lives, until, having collected a 
sufficient quantity, they are swallowed, the water either making 
its escape at the sides or being ejected through the blowhole. 
The stomach is complex, divided into three or four cavities in all 
true Cetacea. Two little detached bones, placed near the anus, 
are the only vestiges- of the posterior extremities. 

Among the members of this order are the grampus {Phocana 
orca), porpoise {Phoccena communis), dolphin {Delphinus delphis), 
[the dolphin of sailors is a tropical fish, Coryphcsna hippuris\ t 
dolphin of the Ganges (Platanista gangetica), dolphin of the 
Amazons (Inia amazonica), the ca'ing whale or bottlenose (Glo~ 
otocephalus globiceps), the finner, rorqual, or fin- whale (Baiano- 
ptera sibbaldii and B. rostrata), cachalot or spermaceti whale 
(Physeter macrocephaltis), hump-backed whale (Megaptera boops) % 
right or Greenland whale (Balcena mysticetus), and narwhal 
(Monodon monoceros). 

There are upwards of sixty genera for less than that number of 
well-ascertained species. 

Balanopterida (Fin- MonodonticUe* Phocaena (Porpoise). 

whales). Monodon (Narwhal)- Globiocephalus. 

Megaptera. 

Physalus. Hyperoodontida. * Zeuglodontida. 

Balsenoptera. ziphius. *Zeuglodon. 

Balamid<B. Hyperoodon. 

Balaena (Whale). ., - . . ., Manatid*. 

Delphimd*. Halicore (Dugong). 

Physeterida. Platanista. Mauatus. 

Physeter (Cachalot). Inia. Rhytina. 

Catodon. Delphinus (Dolphin). *Halitheriuin. 



Order XI. PINNIPEDIA. 

Limbs fin-like ; the posterior horizontal, directed backwards, 
Three kinds of teeth. Mammae two or four, ventral. 
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The toes are entirely enveloped in the integument, and almost 
the only indication of their presence is their strong claws. The 
hind limbs, from their horizontal position and their close con- 
nexion with the tail, form the principal organ of progression in 
the water. On the land they niOTe by a shuffling on of the body 
or by short leaps. 

The teeth vary in number according to age ; the incisors are 
nearly all deciduous after a time. The lips are fleshy, furnished 
with long bristles, and the nostrils are capable of being closed by 
a peculiar sphincter muscle. The brain is large. There are no 
clavicles. 

Owing to the peculiar structure of the vena cava, the blood finds 
its way back to the lungs so slowly as to check the respiration, and 
so enables the animal to remain a considerable time under water. 

The male of the sea-elephant (Cystophora proboscidea) has a 
muscular sac at the tip of the nose, which it can inflate at plea- 
sure ; a somewhat analogous appendage is placed on the head of 
Stemmatops cristata. 

The common seal (Phoca vitulina) and the grey seal (Hdlichoertts 
gryphus) are the only species that can be said to inhabit these 
islands. Others ha\e been mentioned, but they are either strag- 
glers or doubtful. Among them are the harp-seal {Phoca gram- 
landica) and the walrus ( Trichechus rosmarus). 

Pinnipedia are mostly regarded as a suborder of Carnivora. 
They include two very distinct families. The eared seals ( Otarice) 
are by some separated from the ordinary seals. The genera, so- 
called, have been excessively multiplied. 



Phocida (Seals). 

Cystophora (Sea- 
elephant). 

Stemmatops, nee 
Stemmatopus. 



Halichoerus. 
Pelagius= Steno- 

rhynchus. 
Phoca = Calloce- 

phalus. 



Otaria = Arctoce- 
phalus. 

Trichechida. 
Trichechus (Walrus). 



Order XII. CAKNIVOKA. 
Fere. 

Three kinds of teeth, the canines large and projecting. Toes 
with long sharp claws. Mammae abdominal. 

The toes are webbed in the otters ; in the Felidoe the claws are 
retractile. Some species walk with the whole of the foot to the 
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ground [plantigrade], others entirely on their toes [digitigrade], 
but some of the Viverridae do both. A remarkable peculiarity of 
this order is that the lobes of the cerebrum are separated from the 
cerebellum by a long process arising either from the occipital or 
parietal bone, or from both. The clavicle is either wanting or 
rudimentary, but is never attached to the sternum or to the 
scapula. The stomach is simple, the intestines short, and the 
caecum small or wanting. 

To this order belong the lion (Felis leo), jaguar (Felis onca), 
puma (Felis concolor), tiger (Felis tigris), leopard (Felis leopardus), 
wild cat (Felis catus) [the origin of the domestic oat is unknown], 
lynx (Lynx cervaria), hyaena (Hycena striata and H. crocuta are 
the two common species), fox ( Vulpes vulgaris), wolf (Canis lupus) 
[the dog is probably a domesticated variety], jackal (Canis 
aureus), civet-cat ( Viverra civetta), martin (Mustela martes), sable 
(Mustela zibellina), polecat (Putorius fcetidus) [the ferret is 
a domesticated variety], weasel (Putorius vulgaris), stoat (Putorius 
ermineus) [in its winter dress it is the ermine], otter (Lutra vul- 
garis), badger (Meles taxus), skunk (Mephitis americana), racoon 
(Procyon lotor), bear ( Ursus arctos), polar bear ( Ursus maritimus), 
and sun-bear (Helarctos malayanus). 

The Pinnipedia are sometimes placed in this order. The first 
two families in the following list are plantigrade ; the remainder, 
with some exceptions, are digitigrade. 



UrsidtB. 

Prochilus. 
Helarctos (Sun- 
bear). 
Ursus (Bear). 
Procyon (Racoon). 
Nasua. 
jElurus. 

Arctictis =Ictides. 
Oercoleptes. 

MelidcB. 

Mellivora. 
Mephitis (Skunk). 
Mydaus. 
Meles (Badger). 



Lutrida. 


Prionodon. 


Pteronura. 


Viverra. 


Enhydra.- 


Cryptoprocta. 


Lutra (Otter). 






CanicUe. 


Must el Ida, 


Megalotis. 


Ghilo. 


Vulpes (Fox). 


Galictis. 


Canis (Doe). 


Putorius(Polecat&c.). *Cynodon. w 


Mustela (Martin). 






Bycenida. 


Viverrida. 


Proteles. 


Herpestes (Man- 


Hyaena. 


gouste). 




Rhyzsena. 


Felida. 


Eupleres. 


Lynx (Lynx). 


Bassaris. 


Felis(Cat,Lion,&c.) 


Paradoxurus. 


*Machaerodus. 
R 
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Order XIII. QUADRUMANA. 

PaiMATES. POLLICATA. 

The hallux, and in many the pollex, opposable to the digits • 
Teeth uneven and interrupted ; never more than four incisors in 
each jaw. 

It is only a certain number that are " four-handed ;" in many 
the anterior extremities have no thumbs, and in Galeopithecus 
there is no opposable thumb on either extremity. The canine 
teeth pass beyond the line of the other teeth ; ana in the upper 
jaw there is an interval in which the lower canine is received, as 
in the Carnivora ; the upper canine passes towards or outside the 
lower jaw, and is sometimes a formidable tusk. Clavicles are 
always present. 

In a natural state the Quadrumana are quadrupedal; their 
narrow pelvis and inability to place the sole of the nind feet to 
the ground, owing to the oblique articulation of the foot on the 
leg, disable them from walking erect except with difficulty. 

The younger animals of the anthropoid species most nearly 
approach man in the form of the skull ; as they get older they 
become more bestial, and the brain is smaller in proportion. The 
two mammas are pectoral, except that there are four in GaJeopi- 
thecus and that they are abdominal in Chiromys. 

Excluding the aberrant genus Galeopithecus, and perhaps Chiro- 
mys, this order comprises two distinct groups — Simiae and Pro- 
simiae. The latter has been recently separated as an order. It is also 
usual to divide the Simiae into two groups — Catarrhini, monkeys 
of the Old World, and Platyrrhini, monkeys of the New World. 
There does not appear to be any absolute character separating the 
Simiae and Prosimiae. Though liable to exception, the former 
have always four incisors in each jaw ; in the latter there are 
sometimes only two. In the Simiae there are flat nails to all the 
toes, but there are some exceptions. In the Prosimiae there is a 
curved claw or nail to the first toe of the hind feet. 

In this order we find the gorilla (Troglodytes gorilla) , chim- 

f>anzee (Troglodytes niger), ourang-outang (Simla satyrus), ape 
Barbary] (Inuus sylvanus),b&boon (Cynocephahis papio), spider- 
monkey (Ateles paniscus), green monkey ( Cercopithecus sahteus), 
howler (Mycetes seniculus), and mandrill (Cynocepkalus mormon). 
The sacred monkey of India is Semnopithecus entellus. Among 
the Lemurs are the macaco (Lemur oatta) and the aye-aye 
(Chiromys madagascariensis). 
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Lkmuroidea. 

Chiromyidai. 
Chiromys. 

Tarsiida. 
Tarsiiis. 

Nycticebida. 

Galago = Otolicnus. 

Stenops. 

Nycticebus. 

Lemurida. 
Lichanotis. 
Propithecu9. 
Chirogaleus. 
Lemur. 



Simioidea. 

11 Platyrrhine." 

Hapalidce (Marmo- 
sets). 

Hapale = Iacchus. 

CebidcB (Monkeys). 

Callithrix. 

Nyctipithecus. 

Pithecia. 

Cebus. 

Ateles. 

Mycetes. 

Lagothrix. 



Galeopithecida. 
Galeopithecus. 



" Catarrhine." 
SimiicUe. 
Cynocephal as = 

Papio (Baboon). 
Inuus (Ape). 
Cercopithecus. 
Oolobus. 
Semnopithecus. 
Nasalis. 
Presbytis. 
Macacus. 

Hylobates (Gibbon). 
Simia=Pithecus 

(Ourang-outang). 
Troglodytes (Gorilla 

&c.). 



Order XIV. BIMANA. (Man.) 

ErECTI. ANTHROPIDiE. HoMINIDiE. 

Hallux not opposable to the digits; all the nails broad and 
flat. Teeth even, contiguous. Skin not covered with hair. 
Walks erect. 

It would be perhaps more in accordance with modern views to 
place man asa" family " in the preceding order, seeing that he is 
physically nearer to the higher apes than the higher apes are to the 
lemurs. Yet, when it is considered that he alone is endowed 
with the power of improvable reason, and that " he is the only 
earthly being of practically unlimited power," it may be a 
question whether such differences do not warrant giving to him a 
higher taxonomic rank. 

Whatever may be said as to the unity of the species, it is 
admitted that there is only one genus — Homo. Liniueus, in his 
'Fauna Suecica' (1761), puts it at the head of his order "Mag- 
nates " [afterwards changed to Primates], under the specific name 
of "Homo sapiens" with the character "Naturae regnorum 
Tyranmi9." 
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Abdominalia, 52, 

53, 133. 
Abrancbia, 119. 
Acalepba, 16, 20. 
Acalephae, 10. 
Acanthobdella, 42. 
Acanthocepbala, 

37, 38. 
Acanthodes, 138. 
Acanthodesinia, 7. 
Acantbometra, 7. 
Acanthopterygii, 

133, 134. ' 
Acantbotheca, 75. 
Acaridea, 69. 
Acarus, 70. 
Accipitres, 152, 

165. 
Acephala, 113. 
Acera, 69. 
Acetabulifera, 125. 
Acicula, 122. 
Acineta, 9. 
Auipenser, 138. 
Acorn-shell, 53. 
Acrania, 131. 
Acridium, 84. 
Acrita, 3. 



Acrocera, 89. 
Acrochordus, 148. 
Acronurus, 135. 
Actinaria, 21. 
Actinia, 22. 
Actinophrys, 5. 
Actinozoa, 10, 20. 
Acyttaria, 4. 
Adder, 147, 148. 
Adepbaga, 105, 

109. 
Adjutant, 162. 
Mgina., 18. 
vEgithognathae, 

151. 
^olis, 119. 
uEpyornis, 161. 
-3£quorea, 18. 
^Etomorphae, 165. 
Agama, 149. 
Agastrese, 37. 
Agelena, 71. 
Aglycyderes, 102, 
Agouti, 171. 
Alauda, 158. 
Albatross, 163,164. 
Albertia, 47. 
Alca, 164. 



Alcedo, 155. 
Alcyonaria, 21, 24. 
Alcyoniaceae, 24. 
Alcyonidium, 49. 
Alcyonium, 24. 
Alectoromorphae, 

160. 
Aleurodes, 79. 
Alligator, 145. 
Alpaca, 177. 
Alpheus, 65. 
Ambly stoma, 141. 
Amblyura, 40. 
Ambulatores, 156. 
Ameiva. 149. 
Amia, 138. 
Amraodytes, 134. 
Ammonites, 125. 
Amoeba, 5. 
Amcebina, 5. 
Amoeboidaea, 3, 4. 
Amorphozoa, 10. 
Ampelis, 157. 
Amphibia, 129, 

139. 
Ampbibola, 123. 
Ampbiboli, 155. 
Amphictena, 45. 
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Amphidesma, 116. 
Amphiline, 38. 
Am phimorphae, 

164. 
Amphinome, 44. 
Amphioxus, 131. 
Amphipoda, 60. 
Amphiporus, 41. 
Amphisbaenidae, 

149. 
Amphisbaenoidea, 

149. 
Amphizoa, 110. 
Anacanthini, 133, 

134. 
Anas, 151, 163, 164. 
Anatina, 116. 
Anceus, 62. 
Anchovy, 132. 
Andrena, 97. 
Angel-fish, 137. 
Angler, 135. 
Anguillula, 40. 
Anguis, 149. 
Ani, 156. 
Anisotoma, 108. 
Annelida, 36, 41. 
Ann u lata, 41. 
Anoinalogonati, 

151. 
Anomia, 115. 
Anomodonta, 143, 

144. 
Anoraura, 65. 
Anoplotherium, 

177. 
Anoplura, 76. 



Anseres, 152, 163. 
Anseriformes, 151. 
Ant, 92, 96. 
Ant-birds, 157. 
Antelope, 178. 
Antennata, 43. 
Antliata, 87. 
Anthicus, 104. 
Anthozoa, 20. 
Anthribus, 102. 
Anthropidw, 183. 
Antilope, 178. 
Antipatharia, 22. 
Antipathes, 22. 
Anura, 141. 
Anurida, 77. 
Ape, 182, 183. 
Aphaniptera, 87, 

89. 
Aphidiphaga, 99. 
Aphis, 79. 
Aphrodite, 44. 
Apis, 97. 
Aplysia, 119. 
Aplysina, 12. 
Apneumona, 34. 
Apneusta, 119. 
Apoda, 52, 53, 133, 

140. 
Apolemia, 19. 
Aporobranchia, 66. 
Aporosa, 23. 
Appendicularia, 

128. 
Aptenodytes, 164. 
Aptera *. 
Apteryx, 161. 



Apus, 59 

Arachnida, 51, 69. 
Arachnopoda, 66. 
Araneidea, 69, 70. 
Araneiformia, 66. 
Area, 115. 
Arcella, 5. 
Archaeopteryx, 167. 
Archegosaurus, 

141. 
Archencephala, 

168. 
Arehiulus, 68. 
Arctia, 92. 
Arctisca, 69, 74. 
Arcturas, 62. 
Ardea, 163. 
Arenicola, 44. 
Argonaut*, 125. 
Argulus, 55. 
Aricia, 44. 
Armadillo, 175. 
Arthrolycosa, 73. 
Arthropoda, 1, 51. 
Arthropomata,l 13. 
Articulata, 51. 
Ascaris, 40. 
Aecidia, 128. 
Asoidiaoea, 127. 
Aseidioida, 126, 

127. 
Asellus, 62. 
Asilus, 88. 
Asiphoniata, 114. 
Asp, 147. 
Aspidophora, 58. 
Asplanchna, 47. 



* This Linnean order of insects, including centipedes, crabs, 
spiders, &c, has been so utterly ignored that it was not intro- 
duced into the text; but a well-known author having recently taken 
it up, it was thought desirable to notice it here. 
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Ass, 177. 
Astacus, 65. 
Astarte, 115. 
Astasia, 9. 
Asteracanthion, 32. 
Asterias, 32. 
Asterina, 32. 
Aster oi da, 24. 
Asteroidea, 31, 32. 
Astraea, 23. 
Astrophyton, 31. 
Athecata, 15. 
Atherina, 134. 
Athorybia, 19. 
Atlanta, 123. 
Atrachelidu, 103, 

104. 
Atractylis, 15. 
Atricha, 5. 
Auk, 164. 
Aulopora, 23. 
Aulosphaera, 7. 
Aurelia, 17. 
Auricula, 123. 
Auroch, 177. 
Aves, 129, 150. 
Avicula, 115. 
Avocet, 163. 
Asolotl, 140. 
Aye-aye, 182. 

Baboon, 182, 183. 
Badger, 181. 
Balaena, 179. 
Balaenoptera, 179. 
Balanoglossus, 41. 
Balanus, 53. 
Balistes, 136. 
Bandicoot, 170. 
Barbel, 133. 
Barbet, 156. 
Barnacle, 53. 
Barracouta, 135. 
Basse, 133, 166. 



Bat, 172. 
Bathybius, 4. 
Batoidei, 137. 
Batrachia, 140, 

141. 
Batrachus, 135. 
Bear, 181. 
Beaver, 171. 
Bee, 94,97. 
Bee-eater, 154. 
Beetles, 98. 
Belemnites, 125. 
Bellune, 177. 
Beluga, 138. 
Beroe, 28. 
Beryx, 136. 
Bibio, 89. 
Bioellaria, 49. 
Bighorn, 177. 
Bimana, 169, 183. 
Bipbora, 126. 
Biposi tores, 159. 
Bird-lioe, 76. 
Birds, 150. 
Birds of Paradise, 

159. 
Bison, 177. 
Bittern, 162, 163. 
Biyalvia, 113. 
Blackbird, 156,157. 
Blastoidea, 30, 31. 
Bla*ta, 83. 
Blennius, 135. 
Blindworm, 148, 

149. 
Blowfly, 87. 
Blue-bottle, 87. 
Boa, 148. 
Boar-fish, 135. 
Boatbill, 163. 
Bolina, 27. 
Borabylius, 89. 
Bombvx, 92. 
Bonito, 133. 



Bony Pike, 138, 

139. 
Bopyrus, 62. 
Bos, 178. 
Bostrichus, 105. 
Bot, 87, 88. 
Bot-fly, 87. 
Bottle-nose, 179. 
Botryllus, 128. 
Brachelytra, 105, 

109. 
Brachiata, 30. 
Brachionus, 47. 
Brachiopoda, 112. 
Brachyeera, 87, 88. 
Brachyura, 65. 
Brady pus, 175. 
Branchiobdella, 42. 
Branchiogastero- 

poda, 117. 
Branchiopnoa, 51. 
Branchiopoda, 58. 
Branohipus, 59. 
Braula, 88. 
Bream, 133, 135. 
Brenthus, 102. 
Brevipennes, 161, 

164. 
Briareum, 25. 
Brisinga, 31. 
Brocket, 178. 
Bronze-wing, 159 
Bruohus, 102. 
Bruta, 168, 174. 
Bryozoa, 48. 
Buccinum, 121. 
Bucco, 156. 
Buceros, 154. 
Buffalo, 177. 
Bufo, 142. 
Bug, 79, 81. 
Bullfinch, 158. 
Bunting, 158. 
Bupreetis, 106* 



Burtaria, 8. 
Bustard, 162. 
Butterflies, 92. 
Buzzard, 165. 
Byrrhui, 107. 

Caberea, 49. 
Cachalot, 179. 
C»ddig-fl T , 8fi. 
Cecilia, 140. 
Calamarja, 147. 
Calaniarj, 125. 
Calappa, 66. 
Calcispongire, 12. 
Oaligua, 55. 
Callianira, 28. 
CaljcoplioridiC, 19. 
Caljcoios, 1,1, 20. 
Caljmene, 58. 
Caljmnia, 27. 
Calyptobl Biles. 14, 

16. 
Calyptrwa, 122. 
Camel, 177. 
Cam elop u rd a] ia , 

177. 
Campsnularia, 16. 
Cain pan ula ri d a, 1 6, 
Campari ulina, 16. 
Campephaga, 158. 
Campcdea, 77. 
Cancer, 66. 
Cania, 181. 
Can tkj aria. 104. 
Oanlores, 156. 
Capito, 154. 
Caprella, 61. 
Cttpriumlgus, 155, 
CapBiu,81. 
Carabua, 110. 
Csrani. 135. 
Carcharias, 137. 
Cardium, 116. 
Carintria, 123. 



Carinate, 151. 
Carinetla, 41. 
Carni Tora.168, 180. 
Carp, 133. 
Carpophaga, 170. 
Cjirtalagmei, 137. 
C»rjophVllieu*,88. 
Cnssida, 100. 
Caesidulua, 33. 
Cassiopeia, 17. 
Cassowarj, 161. 
Caetor, 172. 
Caauariua, 161. 
Cat, 181. 
Catadysaa, 72. 
Catallacta, 5. 
Cataphracta, 143. 
Catarrhini, 182, 

183. 
Catenicella, 49. 
Cat-flab, 134. 
Catbartes, 165. 
Caria, 172. 
Cayy, 172. 
Cajman, 14S. 
Cebrio, 106. 
Cebua, 183. 
Cecidomyia, 89. 
Celeomorphje, 153, 
Cellaria, 49. 
Cellepora, 49. 
Cellularia, 49. 
Cellulifera, 48. 
Centipede, 67. 
Controtii*, 10. 
Cephalaspis, 138. 
Ceiihalobranchia, 

42, 45. 
Cephalopoda, 112, 

Cephaiothrix, 41. 
Cephea, 17. 
Cepola, 134. 
Cerambji, 101. 



Cercopia, 79. 

Cercosnurus, 149. 
Cerianthus, 22. 
Ceriopora, 49. 



Ch:rtopodai42,43. 
L-hffitopteruB, 44. 
Chaffinch, 156,157. 
Clialcidea, 149. 
Cbalcia, 95. 
Chama, 116. 
Chameleon, 149. 
Chameleon, 148, 

149. 
Chamois, 177. 
ChamoBtrea, 115. 
Characinua, 134 

{odd.). 
Cb arndrii formes, 

162. 
Charadriua, 162. 
Charjbdea, 17. 
Cheliferidea,69.73. 
Cholonia, 143. 144. 
Cuelophoia, 176. 
Chelura, 61. 
Chelyoaomo, 128. 
Che] js, 144. 
Chilodon, 8. 
Chilogn&tha, 67.68 
Chilopoda, 67, 68. 
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Chilostomata, 49. 
Chimsera, 138. 
Chimpanzee, 182. 
Chinchilla, 171. 
Chionis, 160. 
Chiracanthus, 40. 
Chirocentrus, 133. 
Chiromys, 183. 
Cbironomus, 89. 
Chiroptera, 168, 

172. 
Chiroteuthis, 125. 
Chirotherium, 141. 
Chiton, 121. 
Chlamydodon, 8. 
Chloeon, 86. 
Choloepus, 174. 
Chondracanthus, 

55. 
Chondropterygii, 

131, 137. 
Choristopoda, 60. 
Chough, 159. 
Chromis, 134. 
Chrysis, 96. 
Chrysomela, 100. 
Cicada, 80. 
Cicindela, 110. 
Ciconia, 163. 
Ciconiiformes, 

152. 
Ciliata, 8. 
Ciliobrachiata, 48. 
Ciliograda, 26. 
Cionocrania, 148. 
Cirratulus, 44. 
Cirrhites, 135. 
Cirripedia, 52. 
Cirrostomi, 131. 
Cis, 105. 
Cistela, 104. 
Civet-cat, 181. 
Cixius, 80. 
Cladocera, 56, 58. 



Clara, 115. 
Clamatores, 156, 

160. 
Clava, 15. 
Clavatella, 15. 
Clavellina, 128. 
Clavicornia, 105, 

107. 
Clavipalpi, 99. 
Clepsine, 42. 
Clerus, 106. 
Clio, 117. 
Cliona, 12. 
Clapea, 133. 
Clypeaster, 33. 
Clymene, 45. 
Cob, 115. 
Cobra, 147. 
Coccinella, 99. 
Coccodiscus, 7. 
Coccus, 79. 
Coccyges, 155. 
Coocygomorphae, 

153, 155. 
Cockatoo, 166. 
Cockchafer, 98. 
Cockle, 115, 116. 
Cock-of-the-rock, 

157. 
Cockroach, 82, 83. 
Cod, 132, 134. 
Coelelmintha, 36, 

39. 
Coelenterata, 1, 10. 
Ccelodendron, 7. 
Ccereba, 157. 
Coleoptera, 76, 97. 
Colius, 156. 
Collembola, 76. 
Collosphaerum, 7. 
Colpoaa, 8, 74. 
Coluber, 147. 
Columba, 159. 
Oolumbae, 152,159. 



Colydium, 108. 
Colymbus, 164. 
Comatula, 30. 
Conchifera, 113. 
Condor, 165. 
Cone, 121. 
Coney, 176. 
Conops, 88. 
Cunus, 121. 
Coot, 162. 
Copelato, 128. 
Copepoda, 56, 57. 
Cophobelemnon,26 
Coponautae, 116. 
Coppinia, 16. 
Coracias, 154. 
CoracomorphflD, 

156. 
Coralligena, 22. 
Coral lium, 25. 
Corals, 22. 
Coreus, 81. 
Cormopoda, 74. 
Cormorant, 163, 

164. 
Cormostomata, 54, 

56. 
Corncrake, 162. 
Cornularia, 24. 
Corn-weevil, 98, 

103. 
Corophium, 61. 
Corylophus, 108. 
Coryne, 15. 
Corynida, 15. 
Coryphesna, 179. 
Corvstes, 65. 
Cotylidea, 37. 
Cowry, 121. 
Crab, 66. 
Crabro, 96. 
Crambessa, 17. 
Crania, 113. 
Cranchia, 125. 
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Crane, 103. 
Crangon, 65. 
Craapedota, 18. 
Crawfish, 64, 65. 
Crax, 16U 
Cray-B»b, &4, 05. 
Creeper, 167. 
CricotuB, 172. 
Cricket, 82. 84. 
Crinoiilea, 29, 30. 
Crisia, 49. 
L-ristiiWlIn, 50. 
Crocodile, 145, 
Croooddia, 143, 

145. 
Crocidura, 174. 

Crossbill, tea. 

Crotulus, 40. 
Crow, 150, 1HL 
Crustacea, 51. 
Cryptobranchua, 
141. 



Cryptopkaga, 108. 
Crrptnpbiulun, 53. 
Cienopliora, 10,20. 
Ctenoetoiuala, 49. 
Cucujus. 108. 
Cuckoo, ISO, 163. 
CiiculLaima, 40. 
Cuculus, 1SS. 
Culm. 89. 
Clima, 65. 
Cupea, 105. 
Curculionids, 102. 
Curlew, 162, 1B3. 
Curaasow, 1W. 



Cyelobraneliin,120, 
Cyclopncea, 57. 
Cyclophorua, 122. 
Cji'lopterua, 135. 
CycloBaura, 149. 
Cycloatoroa, 122. 
Cyclostomats, 49. 

Oj&Mtand, 132, 
Cvdippe, 38. 
Cviuothou, 02. 
Cyiubulta, 117. 
Cynipe, 95. 
Cvpnta, 121. 
Cypridneea, 57. 
Cvpridina, 58. 
C vprinodou tua, 1 33 
Oyprisiua, 133. 
Cypria, 58. 
Cvpseli formes, 152. 
Cvpsclus, 155. 
Cyrena, 116. 
CyaUpliyllmn, 23. 
Cy«U)id«k, 30. 
CjBtosomij, 80. 
Cvthore, 68. 
Cytherella, 58. 
Cjtopbora, 6. 

Dace, 133. 
Daenitis, 40. 
Daddy.long-Uga, 



1,68. 



Darter. 164. 
Dawyllus, 10G. 

DnavuriiB, 170. 

Dead-nieu's fin- 
gers, 24. 

Death-watch, 85, 
98, 105. 



Delphinua, 179. 

Deiidroocala, 41. 
Dend rocolu otaa. 

157. 
iJeudronotiia, 110. 
llpndrophia, 147. 
Pendiwaura, 147, 
Deiitalium., ljg 
Derbe. 80. 
Deroetis, 138. 
Dormaptera, 78. 

nw in Mill. 107 
Dero,44. 
Derostomum, 41. 
Desman, 174. 

DeBinognaLh»,15J, 
Dettinostie.ha.33. 
Diaatopora, 49. 
Diaaljlis, M(. 
Dibothrium. 38. 
l>i branchial*, 124, 

Dicbelestium, 56. 

Dicbolophus. 165. 
Dicrurus, 157. 
Dii-tyoealyx. 12. 
Dicynodon, 144. 
Dicynodontia, 144. 
Didelphia, 169. 
Didflphis, 170. 
Didunculua, 159. 
Didua, 159. 
Digenea, 39. 
Dimeroaomata, 70. 
Diuophilua, 41. 
Dinomia, 101. 
Dinosaur!*, 14a 

145. 
Dinotherium, 175, 
Diodon, 136. 
Diphyee, 19. 
Dipleurobranchia, 

Diploconna, 7. 
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Diplomorpha, 16. 
Diplopoda, 68. 
Dipneusti, 138. 
Dipnoi, 131, 139. 
Dipper, 158. 
Dipsas, 147. 
Diptera, 76, 87. 
Dipterus, 138. 
Dipus, 172. 
Disoina, 113. 
Discophora, 13, 16, 

42. 
Discoporella, 49. 
Distoma, 39. 
Dithyra, 113. 
Diver, 164. 
Docoglossa, 120. 
Dodo, 159. 
Dog-fish, 137. 
DoHchopus, 88. 
Doliolum, 126. 
Dolium, 121. 
Dolphin, 135. 
Donacia, 100. 
Dorippe, 65. 
Doris, 119. 
Dormouse, 172. 
Dory, 133. 
Dotterel, 162. 
Dragon-flies, 85. 
Drassus, 71. 
Dromedary, 177. 
Dromaeognathee, 

151. 
Dromia, 65. 
Dryophis, 147. 
Duck-mole, 169. 
Dugong, 178. 
Dufichia, 61. 
Dung-beetle, 98. 
Dysdera, 71. 
Dysidea, 12. 
Dysporomorphae, 
164. 



Dyticus, 110. 

Eagle, 165. 
Eagle-ray, 139. 
Earthworm, 43. 
Earwigs, 82, 83. 
Echidna, 169. 
Echinodermata, 1, 

29. 
Echinoidea, 29, 32. 
Echinopora, 23. 
Echinorhynchus, 

38. 
Echinus, 33. 
Echiurus, 46. 
Ectrephes, 105. 
Edentata, 174. 
Edriophtha lma, 

52,60. 
Eel, 133. 
Eft, 141. 
Egret, 163. 
Eider, 163, 164. 
Eland, 178. 
Elaps, 148. 
Elasmobranchii, 

137. 
Elater, 106. 
Elephant, 175. 
Elephas, 175. 
Elk, 177, 178. 
Eleutherata, 97. 
Eleutheroblastea, 

14. 
Elysia, 119. 
Embiotioa, 134. 
Embis, 85. 
Emesa. 80. 
Empis, 88. 
Emu, 161. 
Emydcsauria, 145. 
Emys, 144. 
Enchelys, 8. 
| Enchytrseus, 43. 



Encrinus, 30. 
Endocyclica, 32, 

33. 
Endomychus, 99. 
Endoplastica, 3. 
Enteropneusti, 41. 
Entomocrania, 131 . 
Entomophaga, 170. 
Entomostraca, 52, 

56. 
Entozoa, 36. 
Enyo, 71. 
Eobasileus, 175. 
Eozoon, 5. 
Epeira, 71. 
Ephemera, 85. 
Epizoa, 52, 54. 
Erecti, 183. 
Eresus, 72. 
Ergasilius, 55. 
Erichsonia, 102. 
Erinaceus, 173. 
Ermine, 181. 
Erotylus, 99. 

Errantia, 43. 

Erucivores, 155. 

Erycina, 92. 

Eschara, 49. 

Esox, 133. 

Euchlanis, 47. 

Eucnemis, 106. 

Eucyrtidiuiu, 7. 

Eudendrium, 15. 

Eunice, 44. 

Euphausia, 63. 

Euplectella, 12. 

Euplexoptera, 83, 
84. 

Eurhamphcea, 27. 

Eurylepta, 41. 

Eurypterida,56,59. 

Eurypterus, 60. 

Eurystomata, 27, 
28. 
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Exocyclica, 82, 33. 

Falco, 165. 
Falcon, 165. 
Fallow-deer, 177, 

178. 
Farciminaria, 49. 
Father-lasher, 135. 
Favosites, 23. 
Feather-stars, 30. 
Felis, 181. 
Ferae, 180. 
Ferret, 181. 
Fibrospongiae, 12. 
Fieldfare, 156, 157. 
Filaria, 40. 
Filistata, 71. 
Finches, 158. 
Finner, 179. 
Firola, 123. 
Fishes, 130. 
Fiesurella, 121. 
Fistularia, 134. 
Flagellata, 8. 
Flamingo, 164. 
Flata, 80. 
Flea, 87, 90. 
Floscularia, 47. 
Flounder, 132. 
Fluke, 39. 
Flustra, 49. 
Fly, 87, 89. 
Flycatcher, 158. 
Foraminifera, 3, 4. 
Forest-fiy, 87. 
Forficula, 84. 
Formica, 96. 
Formicarius, 157. 
Fossore8, 94, 96. 
Frigate-bird, 163, 

164. 
Fringilla, 158. 
Frogs, 142. 
Frondipora, 49. 



Fulgora, 80. 
Fulmar, 163, 164. 
Fungia, 23. 
Fungicola, 99. 

Gad-fly, 87, 88. 
Gadinia, 123. 
Gadus, 134. 
Galathea, 65. 
Galbula, 154. 
Galeodes, 74. 
Galeopithecus, 

183. 
Galeruca, 100. 
Galgulus, 80. 
GaU -flies, 94, 95. 
Galliformes, 151. 
Gallinae, 152, 160. 
Gallywasp, 149. 
Gallyworm, 67. 
Gamasus, 70. 
Gammarus, 61. 
Gannet, 163, 164. 
Ganoidei, 131, 138. 
Gasterosteus, 136. 
Gastrochaena, 116. 
Gastrodela, 47. 
Gastropoda, 112, 

117. 
Gavialis, 145. 
Gazelle, 177, 178. 
Gecko, 149. 
Geissosaura, 149. 
Gecarcinus, 66. 
Gemellaria, 49. 
Gemitores, 159. 
Geometra, 91. 
Geophilus, 68. 
Georyssus, 107. 
Gephyrea, 36, 45. 
Gerris, 80. 
Geryonia, 18. 
Gibbon, 183. 
Giraffe, 177. 



Glires, 171. 
Globigerina, 5. 
Glomeris, 68. 
Glossata, 90. 
Glow-worm, 98. 
Glycera, 44. 
Glyptolepis, 188. 
Gnat, 87, 89. 
Gnathostomata, 

56. 
Goat, 177, 178. 
Goatsucker, 154, 

155. 
Gobius, 135. 
Gobiesox, 134. 
Godwit, 163. 
Goldcrest, 158. 
Goldfinch, 156, 

157. 
Goldfish, 132. 
Gonoplax, 66. 
Goosander, 164. 
Goose, 163, 164. 
Gordius, 40. 
Gorgonella, 25. 
Gorgonia, 25. 
Gorgoniaceae, 24. 
Gorilla, 182, 183. 
Goshawk, 165. 
Gradientia, 140. 
GrallaB, 152, 161. 
Grallatores, 161. 
Grampus, 179. 
Grantia, 12. 
Grapsus, 66. 
Graptolites, 28. 
Graptolithina, 28. 
Grasshoppers, 82. 
Grebe, 164. 
Greenfinch, 158. 
Gregarina, 6. 
Gregarinida, 3, 6. 
Gressoria, 83. 
Gribble, 62. 



INDEX. 



193 



Gromia, 5. 
Grosbeak, 158. 
Ground-hog, 175. 
Grouse, 160. 
Grus, 162. 
Gryllus, 84. 
Guan, 160. 
Guinea-fowl, 160. 
Guinea-pig, 171. 
Guillemot, 164. 
Gull, 163, 164. 
Gummina, 12. 
Gurnard, 135. 
Gymnarchus, 133. 
Gymnoblastea, 14, 

15. 
Gymnochroa, 14. 
Gymnocopa, 44. 
Gymnodontes, 136. 
Gymnolaemata, 48. 
Gymnomonera, 4. 
Gymnophiona, 

140. 
Gymnophthalma, 

18. 
Gymnophthalmus, 

150. 
Gymnosomata, 

116, 117. 
Gymnotus, 133. 
Gypogeranus, 165. 
Gyrantes, 159. 
Gyrencepbala, 168. 
Gyrinus, 110. 
Gyrodactylus, 39. 

Haematocrya, 129. 
Hsem atotberma, 

129. 
Hag, 132. 
Hake, 132, 134. 
Halecium, 16. 
Haliomma, 7. 
Hahotis, 121. 



Halisarca, 12. 
Haltica, 100. 
Hamster, 171. 
Hapale, 183. 
Haplodontia, 172. 
Haplomorpha, 17, 

18. 
Hare, 171. 
Hatteria, 148, 150. 
Hawfinch, 158. 
Hectocotylus, 125. 
Hedgehog, 173. 
Hedge sparrow, 

156, 157. 
Hedrurus, 40. 
Heliantboida, 21. 
Helicina, 122. 
Heliosphaera, 7. 
Heliozoa, 5. 
Helix, 123. 
Helopborus, 109. 
Helota, 99. 
Hemerobius, 86. 
Hemiptera, 76, 78. 
Hen-harrier, 165. 
Hepialus, 92. 
Hermwa, 119. 
Hermella, 45. 
Hermit-crab, 65. 
Heron, 162, 163. 
Herring, 132. 
Hesione, 44. 
Hesperia, 92. 
Hessian-fly, 87, 89. 
Heterocera, 91. 
Heterocerus, 107. 
Heterogyna,94, 96. 
Heteromera, 98, 

103. 
Heteropoda, 112. 
Heteroptera,79,80. 
Heterotricha, 8. 
Hexactinia, 22. 
Hippa, 65. 



Hippobosca, 88. 
Hippocampus, 

136. 
Hippopodius, 19. 
Hippopotamus, 

171. 
Hippurites, 115. 
Hirudinea, 42. 
Hirudo, 42. 
Hirundo, 155. 
Hispa, 100. 
Hister, 108. 
Holetra, 70. 
Holibut, 132, 134. 
Holocephali, 131, 

138. 
Holostomata, 120. 
Holothuria, 35. 
Holothuroidea, 29, 

34. 
Holotricha, 8. 
Holotrocha, 47. 
Homalogonati,151. 
Homalopsis, 147. 
Horainidee, 183. 
Homo, 183. 
Homogenea, 4. 
Homola, 65. 
Homoptera, 79. 
Honey-buzzard, 

165. 
Honey-guide, 156. 
Hoopoe, 154. 
Hombills, 154. 
Hornet, 94, 96. 
Horse, 177, 178. 
Howler, 182. 
Humming-birds, 

154, 155. 
Hy«ena, 181. 
Hyalsea, 117. 
Hyalonema, 12. 
Hyalospongiae, 12. 
Hybocodon, 15. 
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Hybodus, 137. 
Hybos, 88. 
Hydatina, 47. 
Hydra, 15. 
Hydrachna, 70. 
Hydractinia, 15. 
Hydrida, 14. 
Hydrobius, 109. 
Hydroida, 13. 
Hydrometra, 80. 
Hydrophilus, 109. 
Hydrophia, 148. 
Hydrophora, 18. 
Hydropsyche, 86. 
Hydroptila, 86. 
Hydrozoa, 10, 12. 
Hyla, 142. 
Hymenoptera, 76, 

93. 
Hyoprorus, 132. 
Hyperia, 61. 
Hyperoodon, 179. 
Hypocephalus, 

102. 
Hypotricha, 8. 
Hyracoidea, 169, 

176. 
Hyrax, 176. 
Hystrix, 172. 

Ianthina, 123. 
Iapyx, 77. 
Iassus, 79. 
Ibex, 177. 
Ibis, 162. 
Ichneumon, 95. 
Ichthydium, 43. 
Ichthyomorpha, 

140. 
Ichthyophthira, 

54. 
Ichthyopsida, 129. 
Ichthyopterygia, 

143, 146. 



Ichthyornithes, 

167. 
Ichthyosaurus, 146. 
Idmonea, 49. 
Idotea, 62. 
Iguana, 149. 
Iguanodon, 145. 
Ilyanthus, 22. 
Imperforata, 5. 
Implacentalia, 168. 
Inachus, 66. 
Inaequitelse, 71. 
Inferobranchia, 

119. 
Infusoria, 3, 7. 
Insecta, 51, 75. 
Insectivora, 168, 

173. 
Insessores, 156. 
Isidace®, 24, 25. 
Isis, 25. 
Isocardia, 116. 
Isopoda, 60, 61. 
Isoteles, 59. 
Issus, 80. 
lulus, 68. 
Ixodes, 70. 

Jabiru, 162. 
Jacana, 162. 
Jackal, 181. 
Jackdaw, 157, 159. 
Jaguar, 181. 
Jay, 157, 158. 
Jerboa, 171. 

Kangaroo, 170. 
Kangaroo-rat, 170. 
Kestrel, 165. 
King-crab, 59. 
Kingfisher, 154> 

155. 
Kite, 165. 
Kiwi, 161. 



Koala, 170. 

Labrus, 134. 
Labyrinthodon, 

141. 
Laby rinthodonta, 

140,141. 
Labyrinthuleae, 3. 
Lacertilia, 148. 
Laemodipoda, 60, 

61. 
Lafoea, 16. 
Lagena, 5. 
Lagria, 104. 
Lama, 177. 
Lamellibranchi- 

ata, 112, 113. 
Lamellicornia, 

105, 106. 
Lamellirostres, 

164. 
Lamia, 100. 
Lammergeyer, 165. 
Lamna, 137. 
Lamnunguia, 176. 
Lamprey, 132. 
Land-crabs, 66. 
Languria, 99. 
Lanius, 158. 
Lantern-fly, 78. 
Lapwing, 162. 
Lar, 15. 
Lark, 158. 
Larus, 164. 
Laterigradae, 72. 
Launce, 134. 
Ledra, 79. 
Leech, 42. 
Lemming, 171. 
Lemur, 183. 
Lemuroidea, 183. 
Leopard, 181. 
Lepus, 53. 
Lepidoptera, 76,90. 
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Lepidosiren, 138. 
Lepisma, 77. 
Lepomonera, 4. 
Leptobrachia, 17. 
Leptocardii, 131. 
Leptocephalus, 

132, 136. 
Leptocerus, 86. 
Leptocyphus, 16. 
Leptis, 88. 
Lepus, 171. 
Lernsea, 55. 
Lernseodea, 54, 55. 
Lernseopoda, 55. 
Leucifer, 63. 
Leucosia, 65. 
Libellula, 85. 
Ligula, 38. 
Lima, 115. 
Limacina, 117. 
Limapontia, 119. 
Limnadia, 59. 
Limnrea, 123. 
Limnophilus, 86. 
Limpet, 120, 121. 
Lineus, 41. 
Ling, 132, 134. 
Iinguatulina, 75. 
Lingula, 113. 
Linnet, 156, 158. 
Lion, 181. 
Lion-ant, 85, 86. 
Liotheum, 76. 
Liphistius, 72. 
Lipura, 77. 
Lissencephala, 168. 
Lithelia, 7. 
Lithobius, 68. 
Lithodes, 65. 
Lithophilus, 99. 
Lithosia, 92. 
Lithydrodea, 23. 
Littores, 161. 
Littorina, 122. 



Lituola, 5. 
Lizard, 148. 
Llama, 177. 
Lobata, 27. 
Lobosa, 5. 
Lobster, 64. 
Lobworm, 14. 
Loche, 133. 
Locust, 82. 
Locusta, 84. 
Loligo, 125. 
Loligopsis, 125. 
Longicornia, 99, 

100. 
Longipennes, 164. 
Lophius, 135. 
Lopbobranchii, 

131, 136. 
Lopbyropoda, 56. 
Lory, 166. 
Louse, 78, 81. 
Love-bird, 166. 
Lucanus, 107. 
Lucernaria, 20. 
Lucernariida, 20. 
Lucina, 115. 
Lumbricina, 42. 
Lumbricus, 43". 
Lump-fish, 135. 
Lutra, 181. 
Lycaena, 92. 
Lycodes, 134. 
Lycodon, 147. 
Lycosa, 72. 
Lyencephala, 168. 
Lygseus, 81. 
Lymexylon, 105. 
Lynceus, 58. 
Lynx, 181. 
Lyopomata, 113. 
Lyre-bird, 157, 

159. 
Lystra, 80. 
Lytta, 104 (add.). 



Macaco, 182. 
Macaw, 166. 
Mackerel, 133, 135. 
Macrobiotida, 74. 
Macrobiotus, 75. 
Macrocereus, 166. 
Macrochires, 154. 
Macropus, 170. 
Macroscelides, 174. 
Macrura, 65. 
Macrurus, 134. 
Mactra, 116. 
Madrepora, 23. 
Madreporaria, 22. 
Magpie, 159. 
Magosphaera, 5. 
Maia, 66. 
Malacobdella, 42. 
Malacodermata,21 . 
Malacodermi, 105. 
Mallophaga, 76. 
Mammalia, 129, 

167. 
Man, 183. 
Manakin, 157. 
Manatee, 178. 
Mandrill, 182. 
Mangouste, 181. 
Manis, 175. 
Mantis, 63. 
Mantispa, 86. 
Marmoset, 183. 
Marmot, 171. 
Marsipobrancbii, 

131, 132. 
Marsupialia, 168, 

169. 
Martin, 154, 155, 

181. 
Ma8tacembelus, 134 
Mastodon, 175. 
May-fly, 85. 
Meal-worm, 98. 
Medusae, 16, 20. 
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Mega derma, 173. 
Megalotrocha, 47. 
Megapodius, 160. 
Megatherium. 175. 
Melandrya, 104. 
Males, 181. 
Meliphagfl, 157. 
Melithres, 25. 
Mellifera, 94, 97. 
Meloe, 104. 
Membracia, 80. 
Membranipora, 49. 
Menura, 159. 
Mergus, 164. 
Merops, 154. 
Merostomata, 59. 
Merulina, 23. 
Meeastomum, 41. 
Meaotherium, 171. 
M icrolepido pta ra, 



70. 



Mi-rojililliin 

Midas, 88. 
Miliola, 5. 
Millepora, 23. 
Minyas, 22. 
Mites, 70. 
Mitoeata, 67. 
Moemia, 27. 
Moiotilta, 158. 
Moe, 181. 
Mole, 174. 
Mole-criuiet, 82, 

84. 
Molluscs, 111. 
Molpadia, 35. 
Moruia, 9. 
Monera, 3, 4. 
Money-cowry, 120. 
Monitor, 149. 
Monkey, 182, 183. 
Monooaulus, 15. 
Monocystis, 6. 



Monocyttaris, 7. 
Monodou, 179. 
Monogenea, 39. 

69. 
Monomma, 105. 
Monopees, 18. 
Monorhina, 182. 
Monostoma, 39. 



Moose, 178. 
Mordelk, 104. 
Mosc-hus, 178. 



Moufflon, 177. 
Mouse, 171, 172. 
Mud-fish, 138. 
Mud-snail, 123. 
Mugil, 134. 
Mullet, 133, 131. 
Mullus, 135. 
Murama, 133. 
Murei, 121. 
Mus, 172. 
Mosca, 89. 
Muscicspa, 158. 
Musk-deer, 177. 



Mui 



. 77,. 



"ptsfe . -- 
Musquito, 87. 
Mussel, 114, 115. 
Mustola, 181. 
Mutilata, 178. 
Mutilla. 96. 
Mya, 116. 
Mycsptophila, 89. 
Myelencephala,, 
129. 



Myliobatis, 137. 
Mjorus, 132. 
Myriopoda, 61, 67. 
Myriothela, 15. 
Mjnoeoium, 72. 
Myrmecophags, 

175. 
Hyrmeleon, 86. 
MyaiB,63. 
Mytilus, 115. 
MjiiriB, 132. 
Myioapongi.e, 12. 
Myzoitoma, 39. 

Naia.43. 
Nanda, 134. 
Nandou, 161. 
Narwhal, 179. 
Natantia. 178. 
Nntatores, 1 " " 



Hat 



, 122. 



-jack, 142. 
Nautilus, 125. 
Neotariiiin, 157. 
Neis,28. 
Nemutelmia, 39. 
Nematelmintha. 39. 
Nematoda, 37, 39. 
Nematoidea, 38. 
Neroertss, 41. 
Nemooera, 87, 89. 
Nepa, 80. 
Neptune's oup, 11. 
Nereis, 44. 
Nerine, 44. 
Nerita, 121. 
Neurobranchia, 120 
Neuroptera, 76, 84. 
Newt, 141. 
Nightingale, 156, 

Night-jar, 154. 
NiBo, 105. 
Nitidula, 106, 
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Nirmus, 76. 
Noctilio, 173. 
Noctiluca, 9. 
Noctua, 91. 
Noddy, 163, 164. 
Nodosaria, 5. 
Notidanus, 137. 
Notobranchia, 119. 
Notobranchiata, 

43. 
Notonecta, 80. 
Nucleobranchiata, 

123. 
Nummulina, 5. 
Nutcracker, 159. 
Nuthatch, 157. 
Nycteribia, 88 
Nycticebus, 183. 
Nyctisaura, 149. 
Nylghau, 178. 
Nymphalis, 92. 
Nymphon, 67. 
Nymphonacea, 66. 

Oceanic Hydrozoa, 

18. 
Octactinia, 24. 
Octocotyle, 39. 
Octodon, 171. 
Octopus, 125. 
Oculina, 23. 
Ocypode, 66. 
Oeyroe, 27. 
Odonata, 84. 
Odontornithes, 167. 
GEcistes, 47. 
CEdemera, 104. 
CEsthelmintha, 47. 
(Estropsis, 86. 
(Estrus, 89. 
Oligochata, 42. 
Oligodon, 147. 
Omma, 108. 
Onchuna, 54. 



Oncinolabes, 35. 
Oniscus, 62. 
Onychophora, 44. 
Oomerus. 67. 
Opah, 135. 
Opalinaea, 7. 
Ophelia, 44. 
Ophidia, 143, 146. 
Ophiocephalus, 

134. 
Ophiomorpha, 

140. 
Ophiosoma, 140. 
Ophiura, 31. 
Ophiuroidea, 31. 
Ophrydium, 8. 
Ophryoscolex, 8. 
Opilionina, 72. 
Opisthobranchia, 

118. 
Opisthoconi us, 160. 
Opo3sum, 170. 
Orbitelariae, 71. 
Orchestia, 61. 
Orestia, 99. 
Oribata, 70. 
Oriole, 157. 
Oriolus, 157. 
Ornithodelphia, 

169. 
Ornithorhynchus, 

169. 
Orthagoriscus, 

136. 
Orthis, 1 13. 
Orthoptera, 76, 

82. 
Ortolan, 156. 
Oscines, 156. 
Osphrome us, 

134. 
Osprey, 165. 
Osteoglossuin, 

133. 



Ostracion, 136. 
Ostracoda, 56, 57. 
Ostrapoda, 57. 
Ostrea, 115. 
Ostrich, 161. 
Otis, 162. 
Otter, 181. 
Ourang-outang, 

182. 
Ovis, 178. 
Owls, 165. 
Ox, 177, 178. 
Oxyopes, 72. 
Oxytricha, 8. 
Oyster, 114, 115. 
Oystercatcher, 

162. 
Ozygia, 59. 

Pachydermata, 

177. 
Pachymatisma, 

12. 
Paddy-bird, 158. 
Pagurus, 65 
Palsechinoidea, 

32,34. 
Palaechinus, 34. 
Palaeichthyes, 130. 
PalaemoD, 65. 
Palseotherium, 

178. 
Palamedea, 163. 
Palinurus, 65. 
Palliobranchiata, 

112. 
Palmyra, 44. 
Palpicornia, I0i>, 

109. 
Paludina, 122. 
Paludinella, 49. 
Pandarus, 55. 
Pangolin, 175. 
Panorpa, 86. 
T 
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Pantopoda, 66. 
Papilio, 93. 
Parandra, 102. 
Parnus, 107. 
Parra, 162. 
Parrakeet, 166. 
Parrot, 166. 
Partridge, 160. 
Parthenope, 66. 
Parus, 158. 
Passalus, 107. 
Passeres, 152, 156. 
Passeriformes, 152. 
Patella, 121. 
Pauropu*, 68. 
Paus8us, 108. 
Peacock, 160. 
Pearl-oyster, 114. 
Peccary, 177. 
Pecten, 115. 
Pectinibranchia, 

120. 
Pedicellina, 50. 
Pediculus, 81. 
Pedilus, 104. 
Pegasus, 136. 
Pelagia, 17. 
Pelargomorphas, 

162. 
Pelecanus, 164. 
Pelican, 163, 164. 
Pelonaia, 128. 
Peltogaster, 56. 
Penaeus, 65. 
Penguin, 163, 164. 
Pennaria, 15. 
Pennatula, 26. 
Pennatulaceae, 24, 

26. 
Pentamera, 98, 

105. 
Pentastoma, 75. 
Pentastomidea, 

69, 75. 



Pentatoma, 81. 
Peramele8, 170. 
Perca, 136. 
Perch, 133, 136. 
Perforata, 5, 25. 
Peridininm, 9. 
Peripatus, 45. 
Peri steromorphae, 

159. 
Peritricha, 8. 
Periwinkle, 120, 

122. 
Perla, 85. 
Petalosticha, 33. 
Petromyzon, 132. 
Phacellia, 12. 
Phaethon, 164. 
Phalacrus, 108. 
Phalangidea, 69, 

72. 
Phalangigrada, 

176. 
Phalangista, 170. 
Pharyngobranchii, 

131. 
Pharyngognathi, 

133, 134. 
Phascolarctos, 170. 
Phascolomys, 170. 
Phasianus, 160. 
Phasma, 83. 
Pherusa, 45. 
Philodina, 47. 
Phleboptera, 93. 
Phoca, 180. 
Phcenicopterus, 

164. 
Pholas, 116. 
Phorus, 121. 
Phroniraa, 61. 
Phryganea, 86. 
Phrynidea, 69, 

74. 
Phrynus, 74. 



Phylactokemata, 

48. 
Phyllidia, 119. 
Phyllirhoe, 119. 
Phyllodooe, 44. 
Phyllopoda, 56, 

58. 
Phyllostoma, 

173. 
Phylloxera, 79. 
Physalia, 19. 
Physaloptera, 40. 
Physeter, 179. 
Physophora, 19. 
Physophoridae, 

19. 
Phytophaga, 99, 

Phytophthiria, 

79. 
Picariae, 153, 155, 

156. 
Pici, 152, 153. 
Picumnus, 153. 
Picufl, 153. 
Piddock, 116. 

Pig, 177. 
Pigeons, 159. 
Piezata, 93. 
Pike, 132. 
Pilchard, 132. 
Pilot-fish, 135. 
Pinna, 115. 
Pinnipeda, 169, 

179. 
Pinnotheres, 66. 
Pipa,142. 
Pipe-fish, 136. 
Pipunoulus, 88. 
Pisces, 129, 130. 
Pitta, 157. 
Placentalia, 168. 
Placoidei, 137. 
Placuna, 115. 
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Plagiostomi, 137. 
Plaice, 132, 134. 
Planaria, 41. 
Plantain-eater, 

156. 
Plant-louse, 79. 
Platyelmintha, 

38,40. 
Platypeza, 88. 
Platyrrhini, 182, 

183. 
Platysternse, 161. 
Plectognathi, 131, 

136. 
PleBiosauria, 146. 
Pleurobranchia, 

119. 
Pleurobranchus, 

119. 
Pleuronectes, 134. 
Pleurophyllidia, 

119. 
Plover, 162. 
Plumatella, 50. 
Plumularia, 16. 
Plyctolophus, 166. 
Pneumodermon, 

117. 
Pneumonophora, 

34, 35. 
Pochard, 164. 
Podactinaria, 20. 
Podocoryne, 15. 
Poddphtnalma, 

52, 62. 
Podosomata,52,66. 
Podura, 77. 
Pceoilopoda, 54, 

56,59. 
Poephaga, 170. 
Polecat, 181. 
Pollack, 133. 
Pollicata, 182. 
Polyactinia, 21, 22. 



Polycentrus, 134. 

Polychfleta, 43, 45. 

Polyclonia, 17. 

Polycope, 58. 

Polycystina, 7. 

Polycyttaria, 7. 

Polydesmus, 68. 

Polygastrica, 7. 

Polygonopoda, 
66. 

Polynemus, 135. 

Poly ophthalra us, 
44. 

Polyphemus, 58. 

Polypi, 20. 

Polypiaria, 48. 

Polyplaeophora, 
120. 

Polypterus, 138. 

Polystoma, 9. 

Polystomata, 10. 

Polystomum, 39. 

Polythalamia, 4. 

Polyzoa, 36, 48. 

Polyzonium, 68. 

Pomacentrus, 134. 

Ponipilus, 96. 

Pond-snail, 123. 

Porbeagle, 137. 

Porcellana, 65. 

Porcupine, 171. 

Porifera, 10. 

Pontes, 23. 

Porpoise, 179. 
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Scalaria, 121. 
Scale-insects, 79. 
Scallop, 114. 
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Scyllarus, 65. 
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Tupaia, 174. 
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